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Abstract of JP 10233352 (A) 
PROBLEM TO BE SOLVED: To recycle part of a 
substrate carrying a porous semiconductor layer on 
its surface as the raw material of a semiconductor 
member by sticking a film to the semiconductor layer 
and removing the porous layer from the substrate by 
applying a force to the film in the direction in which 
the film can be removed from the substrate. 
SOLUTION: A porous Si layer 102 is formed on the 
main surface of a single- crystal Si substrate 101 
and a flexible adhesive film 103 is stuck to the 
surface of the layer 102 or a flexible film is stuck to 
the surface of the layer 102 with an adhesive. Then 
the adhesive film 103 is separated form the 
substrate 101 by applying a force to the film 103 in 
the direction in which the film 103 can be removed 
from the substrate 101 . Therefore, part of the 
substrate 101 can be recycled as the raw material of 
a semiconductor member. 
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±C7 ^A'A*teOftf«XiB, flu IS 7 flu IE* 

( 9flfflSa«^miie^?L«iitfc^T^M-r-g.XS. 

[ifsif 2 ] fl(riE7 * mm&y < /^tiis 
[ mm 3 ] flfrie^ < >vi± 14, 7 * ^a-cmes 

$^SM^JIli;IE«0^##:gP»(7)Mit^« 

[ if 3<if 4 ] flfriE 7 * )v a {i , hw&hn 
m 1 tiB«o^#cgpwo8?jt^o 
[ mm 5 1 flfriE^ * >vj* *wtm&ithxw£XR 
izmmtzmm 1 tiB»<^>4^iK*^wKaKrffi. 

c mOiEHt*)l>lf*II 1 ^IEi50^#cgP««ffi^ 

a, 

[|f*il7] witty 4 /l-AOJP§(4, lOS^ny- 

1 c mattiafc:&*it£i36 teieatfs^NWieaw^iBt 

[|f*if9 3 flufS^TLW^ii, BWWbStioT^S 

*if 1 fciE»o4HIWteaW«IBt*i£. 
[ If 1 1 ] 11*11 v$* ix^Oflt* ^fc 

[ it*ifl 1 2 ] ^TL«*##;)i k . 4t&nM¥m#m 
*^Lxffif&$ti%>Micr>mm±.i,z7 -f^A^fiso 

tttt&Ig, S.tA'flfrlE7 -f flfrlEU 1 <0*8&&»&a!l 
sW6rW<?5**t»IE7 -r/kkfcan*.££ tfci 0 flufE^ 

[ 1**11 13] fluiE^ a )VM$ , mmmy 4 >vj± xm 

[|f*Jf 1 4 3 flfriE^ * ;PAf4. SWEtt7 < JUJ±Xffi 
im&R 1 5 3 flfriE^ * ;PAf4. fip»tt<o«,<otr»* 

iti&i 1 2 £gm(o¥mim&MmBftm. 
[ mm 16 3 flfriE^ 4 jvj* zmmm za- 1 TflfriE* 
KfcfiS 0 1 2 tfEit«¥«ffci5#<oieirtr 

3 c mcolEHt tmsm 1 2 tKK^^NWWWf <D» 



[|f*iI183 flufE:M/l^?)JJ£{4. 1 0 5?n> 
- 1 c m^|EHt^4lf*II 1 7 tlE«O¥W#cgptfC0 

[|f*iI193 WiBSEl^HKS^Ua^ffiKtfflv^ 

xmrn-zmm 1 2 tciE«o^»#:gpw^Sit^„ 
[ mm 203 fluK ^ u 3 yitcm B B y'j^ys 
tRzm^&m&m 1 9 ^lEi^^^w^sat^a;. 
[ mm 2 1 3 fluiEm 1 comm. z m&m&fh wav 

S^^SP^Wt^?L«^LTflfflE^?L«^»#:«^ffM 
IS^?L«¥##c)i±(:flfrlE^^?L«¥##:M^ffM 

a, 

[HW&B2 2] lwfE^#TIJC¥#fWi£, i^'Ja/C 

tit 2 3 3 m^^jmmm * , ft&wm 
ikxmmt&m^m2 nzmm^mfo^mmmii 

[if*ii2 4 3 mm^wK^mwrn^. 

^r^fi£^$ it S If *JB 2 H=IE«^»*gPWwKit^ 

[ mm, 2 5 3 fluiem 1 cmm s , fl5riE^^ B H B ^ u 3 

tt**H# t=Sr** 6 rt9Ifc*?L*« £ Jft£l/t «lfc*N6 If 
*IS2 0tlE«^^»*gP««»^^. 
[|f*iS2 6 3 flf)IE^^V{4. »xr^, S*^ 

[ If *if 2 7 3 flulEmiS B B B ^ U a y*«^^]Bt=ft» 

3 if *xi 2 5 tieaw^mwwiitf wiBesrffi . 

[|f*iI2 8 3 IWB^TLW-ffcli, BWbSfci^T* 

zti&tmmi 2{zimco^mwuMcr)m&am. 
mm 2 9 3 mmmmmzwmmz^tz 

jmm£&f£^&mmn2 8izMmcD*mikMMcomm 

[» *ii 3 0 3 *»«fi<o«i*ffifc3affl§*i*ii!* 
im 1 2 tiB««¥awfcaitf<^Bft*ffi. 

[ If *H 3 13 y'J3 ai»Wfc:#T Lfi-ft LT 

IE#^TL«^»#:ii^ffMLT. flWSmi^SM^fflS 
flulE##TLM^*fr)l^lSH^mrlE7 4 )VM, 

mm 3 2 3 fluie^fix^^f^, ameis i commm 
mrtEm i <oMi<7)js*mk L-csfijfflX4if *ii3 1 1 
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[ it *ii 3 3 ] mm-^rnxm^m. mm? 4 h-mmiz 

[ mmW 3 4 ] flulB^?L«¥«#:B± MIE^fLW 

mmw 3 5 ] BuiB^?L«Tttoi^t mt&> y 3 

izfi dlf*if 3 1 tclEife^#f£gP«<oMii*So 

[ mmw 3 6] ituie^ y a >wmt , #sn.^ 'jay 
[ if *ji 37] itjiEv- y 3 yattEtt , zmikz' V3> 
i stmm 3 8] luiB^ y n ystcti: , ±mm^ vxy 

[ m$£ 3 9 ] fu!E##? tUyUay 
*ffl^SM8»B3 Kc|EKO^W#cgPWOM3t^&. 

[ |f$£4 0 ] WfE##?L«¥^#;« t LT*fc#»¥ 
#**ffl^*fl*JS3 H;IE«^»#:g|5«oMit^r 

a. 

[tf*ii4 1 ] iuiE7 * fVMzmm&y 4 tuA&m^ 
&imm3 1 izmm^mi^^comm.^m. 
[if^ii4 2] msmm&7 < Mcowmmi. 40 

I m&TM 4 3 ] BUiEWl^tt 7 4 )VJ\ CiS^-f 7 * )V-J\ 

[ii*ii4 4] mm? 4 frM.*9ii*)tm$>m. mw& 
[tf*ifl4 5 ] iuiE*«tt^-x h zmm-zmigm 

6 ] ff^II 1 2-4 5CQ\*°ftlfr(QmXm 
[ mtm 4 7 ] ^TL« k . ##7L»¥*¥#c« 

[1IW&H4 8 ] msi? 4 tfflitt^ * ;^T'« 

ji!cSix^if*Ji4 7 t&ma&mtm&em&xm. 

9 ] MIB7 4 ;kA(±, Witt? z^T'i 

[ If *II 5 0] HUIE7 . %&m&cr> coT '* £ 

H5RII4 7 IClEKO^^gPWiOS^ffi. 
[M#SI5 1 ] MIE7 -f^A^®#^JSr^LTHfflE* 



m. 

[|f*i!52] mil? 4 /V-M.cvmZte. 5 S^ny- 
3 c mOiEHtCfcl>|f*il4 7 tlEtfcO^«cg|5WOl8 

[|f*il53] lulE^-f^Acr)i¥§(i s l o S^ny 
- 1 c m<3«ffl£fc £ tft&S 5 2 ^lEKO^fl^W^ 

T«^£it^4 7 tta«io^#*aitf^sji*&. 

5 5 ] Mie^ y 3 ysstfg H a B y y n ys 

«*fflUSS»RJl5 4 tlE»O^W*SP«««it^ffi. 

[ tmm 5 6 ] tut ess 1 t ffiiB**sa 

*M^gP^Wtc^?LM^tTltjlE^?L«¥##:M^ffM 

■a, 

[ if *jb 5 s ] wiB^^Lft^NWMi *■ . teismtm 
ftx-mm- h if &m s 6tiE»w^«*gE» ^KitTf 

[ H^il 5 9 ] fuf E##TUt¥#tfsJl , x 

[m*jb 6 o ] mim&nM^mwmmwizmmmz 
mm. l . mib7 -r ^Mffi^JHSHtfis y ftttsm* 

[ it *3g 6i] i? lEffi i wis * . w is»*sa y'J3 
in&m 6 3 ] tineiM&ftS' y 3 yKM^^Htc^ 

5f**S6 l tlEtft^*»#;g|5#i0ffijt*So 

[M*5a 6 4 ] miate»jst;wiE7 ^ a-a *m y fttt 

*W«3S6 3 ^IEt8^¥«*gEWW»iS^. 
ffifflTl>lf*ll4 7 tC|Etfe^**Sl5WO»jt^. 

6 ] mum2crmm.t Lxmmizmmmit 

ftMLtz y'Ja 6 5 tfSttO^ 

[ft^ii6 7 ] iaiEm2^a^i: LxytmrnvtrnKZ 

Itlt&m. 6 8 ] TiufEfl-StDgWflL iHtS*utttlE7 
^ ;WA±w mrlE#^?L«^»#:ii S»0««d*»tf fcfiS 0 
ft*t s Mm 0 ftttfcttJBTfflfEfll 2 OSM fc wis y ^ 
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8;. 

[ 11*11 6 9 ] «Ha£*&»*ffc:Wt, mttMZtitzm 

jimmzmn-th z. t xmm-thmim^iM^m^m 

Timm o ^^it-i>f**ii 6 s ^iamo^#*gp«^ 
[it^ii 7 1 ] wmw^iM^mfam zmmm 2 ?m 

[ if sm 7 2 3 mim^iw^mfom * mmm 2 com 

[ tmm 7 3 ] mm^imm , piwc 

$*i£If *if 5 6 ^IE«^#»#«oK}i*^ 
[f»*ia 7 4 ] frMffi^)£tm:1E^«£^$ 
ii\ MIB^TLSJlO^?l££351[:£-t!:T, ^JWSitW^ 
?LMB*?FM^I>lt*il7 3 tiEtft<W»*g|5«^t!at 

[ if *ii 7 6 3 itriB^stxgwfs, mi am 1 emum 
mmm 1 ^assiwiswfli: Lxm\\mthit$M4 7 \>z 
[ iit&H 7 7 3 miB^stxfs^t*. friam 1 
flu IBIS 2 wltwsffl tit Bf M-r * it 4 7 

[ 1**11 7 8 3 If *If 4 7 ~ 7 7 CD v vfft. «><7)ff ^jg 
^IBaoMjt*ffi-CMSti^^#;Sl5W 0 
[^bjoI¥W^II9>!3 
[000 1 3 

[00023 

[ffi*OSW3 ¥#*aWH±, ¥*tt^xvN- s 4^a»#; 

mm z f M l x ^m&XFHmwL s *vo * * t ¥ 



[00033 z-coXd fc#»#aiItf<o&j&HcWL ttWftf 

[00043 mms-kcDmsiiis i 

y'jny ^-y ^fyyat/-^- (SOI ) gftL 

i mmxmmLt^^M^comaAi s o 1 sw^fj 

ffl L -rV n" A x h i fc j&> # < eOBfif&Mfc $ tiX 

2. HfldtfMHttfcWvr^i, 

3. mmmmt>mmztimniktf^ffi. 

4. toniiWC'^^ 

Special Issue: "Single-crystal silicon on no 
n-single-crystal insulators" ;edited by G.W.Cullen, 
Journal of Crystal Growth, volume 63, no 3,pp429— 59 
0(1983). 

[0 0 0 5 3 $6fc££jfc*ffc*iVVCIAs SOIi\ M 

O S F E TwflBifl:, ffiJBWft-fh*S5H^*aHKi: t 

T#<Ofgfe^fc£;?XT^& (IEEE SOI conference 19 

94) „ if;, soimmzm^&tm^coTmzimm 

tffo&cr>X\ ^}V?S i ^xyNX^^Sr^f 
Sfo-tX . VS';P^ S i lOMO SFET, I C tJt^ 

[00 06 3 Wt^^lMOS F E T{±IgK)7j 
M O S F E TWlltff ( Vth ) (i— fliWKJif - A- ^ 

aftcoWftiRKtJ: 9i&££ix.g>#\ so I 

^■^gJ ( FD ; Fully Depleted) MOSFETO*!^ 

fztbtzii^ so imm<?)&)-&$m<m&tix\ / ^fz, 

[00 07 3 tfz. ftMrim*±^^ ^«±S i T" 
s «*^^*¥»tMHS±t=Xt ^ a^^/H«^* LT 

[00 083 i« J; 5 =3ri s 3cf!T\ 
t«< , ^BfBt^JtyNj&sfWCS h S i <7x^±t^ -ft 

[00 09 3 SOI *R«o?^iRfc:W^-&WBftli 1970 
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t^TMW.OHz^&S i J^nxt^^y-^;« 
JS"^:^ (SOS: Sapphire on Silicon) *K #7L 

MS i colftti: Sl^m^St^J; 0SOI mmmm 

•f -g»^Tffi (F I POS : Fully Isolation by PorousOxi 
dized Silicon) , ^y&Afe^' <fc < Wf%^fl 

[ooio] fipo sm±. pis i ^gkmurnm 

tNiS i J!2:7°U b V4 ^y?±A. ( -i fffi, J. Cr 
ystal Growth, vol 63,547(1983)) . i)L<li, Xh7 

li^Si ftSrffltf J; 5CH F^l^O^ttftj&Sct j; 

[00 11] KS-f^y&A&ii, K.Izumit ioTM 
^TfgSStLfcS I MOXtmftl&jjmX-foh. S i 
VXJ\£gdM*y& 1 0^-1 0 18 /cm' S^&A 
L£<?>*>, 77t-=*> ■ SSISBWTl 3 2 0°CSS« 

(Rp ) tffl3-t«»$*+^tcaEAS*utBBPS-f 
#S i fclt^LTUHfcS iI«SiiS„ ^cOHf, HE 
fl;s Ul<7)±i5co^*-f ;j-y&A£:i: KiT'eft-yrx-ft 

COS i mWZ&ttl&XMZUtMl 0 5 /cm 2 fc^jjp 
•ofc**, lti^T^iJ4Xl0 1 Vcm2 ftifit 
-1 0 2 /cm 2 St'IitS^tM 
Lab^L** 1 ^ UMfcs ii^If, fiffis i 
*<ottft^*«ft-C&&J: a*aEAx*;l^f-, &A 
*<a«H*«Rl ilS i«, Sft&AiWfcS i 

M (BOX: Burried Oxide) COMfH^&COmzMM 

[0 0 12] ifc, S I MOXi&*47kVft£tli>WHk 

s i «o jFM^^ffi^*^ &? hzb tmm zt\x\ih. 

»S«corao V—7iz£ K) f^M xW&cDmiWk t-X 
[0013] si mox<d4 ■ty&Atewij&coM'O . M 

■p^utitb, wmcomm^m^ixxh^ts. ?±ar?is 
s^*, ^x/soAffiWfttff^ aAB#raomA^'« 



a'trrtefc*£fca**Bi83;ftXV**. S I MOXTIil 
3 2 Q°Ck ^0 S i ^^WsTa-fe^-Cfiiiflfffifflt^V^ 

[0014] ±|£CD «t 5 =5:^*0 S O I CDm&&j 

mkimiz, s iJ&ghfiM?/ s»K-fbLfcS'j<o 

it, SO iaBt£JBj£-^ft3r$fo&*&B£i&tfTV*S. - 
xc7)tzM;mm$:i5-lzMmJkt& 

mmZju m*-y-frztii;ATtzmmikt&&mtf$> 

[00 15] ( 1 ) . Sf«(=J:£SKHfb 

(2) . mmy°7Xv^>yj->yiz±z>mmfc 
o) . iasix-yf-y^tiiaiRft 

( l ) <^*T*d^t^lBMW-*ifc3&*HJrc**. 
[0016] ( 2 ) co^ffiti. fot>frtib ( 1 ) co^iS 

ti-3/xmggst ( i ) coffimizk&jjmTwmjt 

cr>m.Wj$mz h k O'V . UmXmmCr, s F 6 ^rifS-ffl 

h . i CO^rffiTliBW^ * ± 1 0 n mgJgfC^ £ i 
tcaHSLhtWHi ( ^-x <i ? ft') 1fhhkc\ <nmt&x. 

k tc&tzmzmuixzgmtfB&ztix 

Ltd. 

[0017] ttz. ^-/^-yym.mz\iMm-ifmxx^ 
taswrc-ia ao^ v zmcommmtiwrnzimm 

iztc&mffiZM&coT, lltiS^iwM, Jnx 
^^c?)^ A t ®± Sixtv^ 3 $ ^^x^AHftft, 
$zi^«-^(c{i^xMB«cotMAtlbMLT , 75X7 
x«yf-v^^lWb6fltt*r^4fc«>, xft—y°-v hcoWL^ 

[0018] ( 3 ) CDlrm±. *6s6»tiftWiMW4* 
3 m±.cr>mmz&A,t£P + - S i £0ff Jih PIS i Off 

gfcxtr^i^H&K&TOfr&Tifiiu mi com 
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mx-^m<Lx&<« ^<r>m, pmm<7)mtK^y^-y 
?x\ p + m&r&. z^zp* mcomm^y^-y^T 
pmm^mm^^. soimmz^i&z-£&i>cox"fo 

%>* iO^&tiMaszaraiOfg^tifLV^ ( W . P . Maszara , 
J. Electrochem. Soc. , vol. 138,341(1991) ) . 

[0019] mm^vi-yfim-Kmrn-iuz^mtz 

[0020] -X -yf-y^^ffitt^SV^ft. X-y 

fJ&tfU •y^>'^it#rBl(cj;o-CW^*^l ; il 

wsoi mnmmzti ^x. mzmm t%&« 

[002 1] ■ A *> } &X. m&J&B K-T S i m±<o 
fcfflvvt^SfctoSOiJiwiSJMSaWvv, %u 

^<7)|3je.lS#*&£ (C.Harendt.et.al. , J. Elect. Mater. V 
o 1 . 20 , 267 ( 1 99 1 ) H . Baumgar t , et . a 1 . , Extended Abstr ac 
t of ECS 1st International Symposium of Wafer Bond 
ing,pp-733(1991) C.E. Hunt, Extended Abstract of ECS 
1st International Symposium of Wafer Bonding, pp-6 

96(1991)) . ttz, IKx.yfy»Xffili*'oyf 

mib&tzisb?mi&c?)7nyf < y>?T—— /I^HSalittSrft 
± $ •£ h fztb Ka&cox h° 9 * is * /H&g £ ?f -> "3 -f 

[ 0 0 2 2 ] £ d LfcfcsK *ttiffiA{i, 5fe«fffl¥5 
-2 1 3 3 8^ftfc^T. S)fffl55:^af*aJW»183t 

L««i!b B B ¥»#«£IB LJtaUtf £7FM L . tolE 
^^?L««S B a B ^»#:ffl««^a(c, HH^'ffiStt^S 

*fe B B B ^»*ffl«i^x yf-y^fci 9 £ t 
[0023] £tz. ^WmWMiX-h h , ^S&fctK 

^SO I ^fflfeLtz (T.Yonehara et.al . , Appl . Phys. te 
tt. vol. 64, 2108(1994) ) „ lilT. £ <7)ft5 0 S O I 

coim-jj-mz^xmi i ( a j - < c > ^ffl^Ti^j 



[0024] z^mxn, siii9oi ±.^nm 

TLSB 9 0 2 <7)±t^#7L«#IS B a B Si«903£xb° 
9*^^)VmkLtztk. BHtS iM9 0 b^irLXm2 
<7)Wm.9 0 4t%&v)-£h^:Z> (Hi 7 (a) ) . fSl<9 

^T#7L«S i £ftffi£-tt£ (HI 7 (b) ) . HfcUS 
ttMfSiliKOH, HF + H 2 0 2 SrifeoSHRX 

■v^yymizz. ox-yfy/LTiiti, (Hi 7 

( c ) ) . ioi: S , ^?LMS i WN'/ki? s i (ft&fl 

nms&s i ) tz#t&x.v*>7(vamt& 1 oTffs 

fc^#?L«*ISas i H£§tff£?Si;}i£ tZ> Z t =5r< , 
fig 2 tf^fflROXhlSBUft (transfer) SOiafeKSrJg 
jatf-ftifcji^Sft. Lfctfot, s o 1 <7))R/p±^-tt 
(ixb°^Jf^-v;n^ftB#^(j{^s^t^^4 0 it7 

^ y *ii&mmiiis¥mtxrv± ^x&mz tih cvd 
mw^mm x i^or, fe« ^ < ssdm95 > t j: ti 
(s\ ^«±^-tt«^j^ tr 1 0 0 n m ± 2 xvmtfmiz 

T3. 5X 1 0 2 /cm*j&««*S*l/S. 

[0025] m^co^mxii^-/^-y^miRm±T^m 

■fr, xb°^^y^;^ft s IS-ft;^) (i«ta8 0 0°C1MT 
t±$<§iJ*tj$ttT^7^o — £o^t;*3ft^x«y 

f - y ^±#fLJBt ^VP ^ i: V ^ flBtODH^X -y f - y 7<n 
a«E*SW>Tv^fcft, Sft^^Jgo§iJ^(±/jN§ < , 1 
1 8 0 "CgJKO^a^TfTSgT'fc S £ i: *^8# S tiT ^ 
4» Mi-tflfiD^-ltf^^atis ^xyN|5]±co=li# 

!&*)-£hit%-mi,z£.t&m§. (void) o 

[00 26] U36*U4**6, ft50^^fflv^4^* 
^-r2ftW7xyN^^Si: L, im& 
iibAsttfflMmm ■ x-yfyy-fCJ; Oiilttl^* 

TV^ 0 Lfzf/^X, 9&<0-&£> J ±<,zJ:&SO I fctJV^T 

±**M i fLT v ^ b z\ h Xfo h . 
[ 0 0 2 7 ] aim. p D B «^+^ s o i muitwm. J; 

[0028] £ 0 Lfc=3rA», *ttiflA(i:. *t2t«» 
7-302889 ^fBTffi^ Lfc . 
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[0029] m&tmiizwmztuz-ji&n i mzmTiz 
01 8 (a) - ( c ) zm^xmpfttz. 
[oo 3 0] siios nil oo l^mmmz^M 
itLx^imm 1002 zmmLtm-h, *0>±tz*m 

B H B S i M 1 0 0 3 SrffMU S i JgfcSS 1 <7) 

S iS#:i:{^ l JO||2<50S i mffi.1 0 0 4t0±ffik 
WB1 0 0 5£-frl,XS&*)-&i3*t& (H18 (a) ) . 

^immxm^h^tz^^ijfwiL mi 

8(b)), «52«SiX*«<OftiBfcltffiL3t*?L« 

J&fS (01 8 ( c ) ) „ UltfOS ilil 0 0 Hi, 
JSSLfc^JLWifcH** LTSfUffl-rS i k £ . 
[003 1 ] - 3 0 2 8 8 9^ifciS$n 

[0 0 3 2] itltti, S'Jt, W8-2 13 64 5 

[0033] #^8- 2 1 364 5#4fcfRfcij*3*Ufc 

^ y n y»c *■ mcoim ( hi* ) k as o 

R± £ ^ffi-r htz>h*73~> \cr>-$m £ l>zM 
[ 0 0 3 4 ] set 7 j/t U -r -f #'=5: < ^j<0M«*qt 

[00 3 5] k £ ^T, ±IS«m{±3X h WSffiA 1 tffi 

«IHE«LLfc:*7-*#Jic , C& S i t tm&tiz . — 
AlWffitrff fiSc^^Sflsk LTii-Mti^U 3 ytfffl 

«i» ti, 7t;l/7rxy'j3 >i&m k £ixT ^ 

4 @ Wt\ fS H B B Ha >0>&mtM9m 3*rCV . 
[0 0 3 6] ^io^^W^'J 

7-fXLTSttOS«k-r§7ti6, -eoffS^O. 3m 



0sfc46C(i§ 'o^-i.jfM'ft^g-c-^s. m&xnm 
u a y is- h *m&L't& ummm § ti-c ^ s & , jp 

SliSHS'CtO. lmra-0. 2mmgIJ:ii)g5 B B y 
'J3>t LT*®K^^+^MJJ ( 2 0 x<m-5 0 

[00 37] i^^^tfte^y'Jayit 

(MRE) LTAHWffifcfflv^fti fc-tTSx^/Mr-SS* 
JMsfcfin^h-fttartWiaiE^iqBKS^T^S (Mi 

lnes,A.G.and Feucht.D.l. , "Peeled Film Technology 
Solar Cells", IEEE Photovoltaic Specialist Conferen 
ce, P . 338, 1975) . 

[0038] Lfrt%tf^z?)ifmxnmmt%&m£ 
tpmm & jf a § tx ^-f oi f ^ ^ ^ jvmM: § 

■ axhmz^mxhhbmt^\ 

[0039] tfz, ^mm^'l,816A20^l l zm^h. 

^# 6 tt-S. i k § ixfz . 
[0040] L^L, i«*ffit*sv^v^^#tK(t 

-frjt ^- b ««jgfi^^st^-«. fciasa^s* 
mm LxmmmzMtf^-tzubizy a y ^- k <r*m&*> 

[004 1 ] ZC0i.d^^m^-, ^ttJUAJi, y'Jn 
y>xy^Ht»Sfly*fc: i 0^TL«^ 'J n ym*Bf£ 

[0042] L^L, £<331£fcfcVvC&£Jlt£8&&iBf 

flfi^S At" h TTffitt & ft D , >&-f L t ^5Sr t> OTIi^r 
-yj, i»J:a!flr*?L«Jifcli»3r&t>^)», H« 
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WtciHfcJ: o*mffiiSUz.°tt><?)b LX^)VM (bubb 

ie) im^rzjfmmmm^5-2 1 1 1 2s^m 

[0043] iitl^IV *¥IWfcHfl 7^^Atll 

*\ ^fta^tsfeT^v^fi^coi t xh& . 

[0044] L*» U £ <0^£cDi§£\ Mb b bSIB?iJ t M 

^\ 

[0045] ^m^ornmt. mm^m-t^xm^ 
trntoamnsmmt LxmmL&z^mmtcom 

[0046] 

[ mm zmm- & ] ^wm^mwmm com 

^fj^'iWft^ Sr ttfie 7 -f ^Atjux. h z. t izz. *) m 
mm%£mi£K«mi l zt3^xftmt&j:n. tt^h 

[0047] £ttwn<o¥mfa®tt<7>wm%mi±. & 

7 a )VMzMz. h Zkl/Zi. <9 ffiSP^7L«^*« £M 

[0048] 4fc*«fflcO^NW(eaiItf»iBeSrffii±, £ 
tL&mcoMLB;i7^A£BA9WtSX;g. MIS? 

^ ^mibs? i commfr^Mtf-tufacoji * ma 7 < 
ivmzmz- hz\b i/zx Kimm^TLM^mikmz-mm^ 

[0049] ifcSMitSilvai, #^?L«¥**«£-fr 

Kbfcst i ?aH(fc»ffi ^imm^w^-t^ zkiz 
mmcommmb Lxmm-tz z t s . 

[00 50] ^BBco^tMWIsaiW<olBK5rffifc^bv^ 



•oft, 7 4 /kA^S^a^fJ^^^riBico^j^ ^ -r /i-ac 

^tmzfyfrhtzfrm&cryftMtf^^j: ^(nbtah. 
[00 5 1 ] mMcDVJi^m± : £9& r )'gr£>tti>co$:%. 
mzmtmizttMrt&^mz&^xii, ^x^awrc 

imbA,b J gmb%&, 

[00 52] 4fc*«HHfcJ:*ur, *t^L««<0l)KI 

[ 0 0 5 3 ] 4fc, *«TOtJ:fL«r, KS^^ffitT. 
7 ^;^±t=tWB«R*fl!«Lfe-ai5WJi*»R (tran 
sfer) »««fflJfc(C3gfflt3t*Bffl!6*Hmi: 

[0054] xm&^im&ems&jmizztiM. 
mm* n*k vxm k> m Lmm~t& z t tfflwwi 

[0055] 

[00 56] [^?L«¥»#:J1] ^?LM^»#:Mt LX 
li, i^Uny (Si) Sfflt^fcfc^ifjSfcffifflS^i 

4. 

[00 57] ^fUTS i iiUhlir^^J; -?T1956^^ 
«ttMO«IWfiSe?wnitaHStctii ^ (A.Uhii 
r.Bell Syst. Tech. J., vol. 35, 333 (1956)) „ #TLWS i 
«iS ill^HFU^Itt (Anodization) -f 

4 i fc J: 0 ^-TS Z. b tPVZ h . 5 ^(i^ffi 

iaTJfeSfc^B&LTV^i (T.^^'S. J.Electroche 
ra.Soc, vol. 127, 476(1980) ) . 
[0058] Si+2HF+ ( 2-n) e + ^SiF 2 
+ 2H + +ne" 

5 i F 2 + 2HF^S i F 4 +H 2 
S i F 4 +2HF^H 2 S i F 6 

Si+4HF+(4-A) e + ^SiF 4 +4H* +A 

e" 

S i F 4 + 2HF^H, S i F 6 



(9) 



10-233352 



4 fe» to6«*jE7L<^Rr» 0, n>2£fzl±X>4t 
I/O**. 

[0 0 5 9] £Lh<0^fc3&»6't«fcjEJL««r*PS 
s na^flJMfcSfu Nis ifi^?lJHt:3*u£v*i:^ 

[0060] #SMHfciiVvCiA, *$g B H H tt^^S^?L 
MS i ii, i3S«t«itfHFj(fiaWrciiM6fh 
jR ( Anodization ) -f & Z b lZ i 0 5 - 

4. ^JUSJBfil O-'-lO nraII«Eg^L*U 0 
- 1 - 1 0 n mgfttffflWCM^-** ^ ^ =t a ^Ute 
&UV^. ^Mi, *iSSi«M2. 33g 

/cms fcit^-c, HFmmmmzs 0—2 oxizmt 
0 , «awjKt asfts -ttft £ t t* 2 . 1 - 0 . 6 

•fe , Porosi ty £ nRW * £ *JnT8BT* ft . i^i^t 
^fLSf S i O^Jim^B^S i i=J±^ft t , ¥4H2TF£ 

[006 1 ] ifc, ^JLffJBJi-f-ortSP^^a^lg** 

3$J£fcJt<T, #L<itf3££ixft„ 
[0062] ^?L«S i w«SWaMEttporosityfc: J: 9 
M^ft^'. ^/k? S i j; 0 t^^fx.^. fcfc* 

if, porosity^' 5 0%T'&:ft,ifliTO^lfA/t^CD¥ 
J^lfctiSftft^^ft. porosi ty^±MJn§-tttl 

if J: "3av^-c^7L«Mi*iwrrs ft . 

[0063] *Mfc*ttvCli, ^7L«JI£fi§««B# 
<W«Stt*ie*SEft:S-liT, #?UK (porosity) ?)il3rft 

mm^^mizm&m^mmzwm lt *j s . £ co 

[0064] rt)V9 S i WZ^WJ^ftM^J 
AL. SMOaSlni* fc^S^«Wfc*Dfiaftnm~ 
^+nm(7)M/jN^p (micro-cavity) ifi~~l O 16 " 17 
/cms kco^gT'ffM£:ftft£k#'l8S£:frO*ft 

(MxJf. A. Van Veen, C. C. Griff ioen, and J. H. Evans, M 
at . Res . Soc . Symp . Proc . 107 ( 1988 , Mater i al Res . Soc . P i t 
tsburgh, Pennsylvania) p. 449. ) „ Wo&itZiX^WhS. 

[00 6 5] V.Raineri bS. U. Campisanoii, A/l^ S i 



O iafiBSja^S&ifcifBSLfe (V.Raineri, and 
S.U.Campisano,Appl.Phys.Lett.66(1995)p.3654) „ L 
*» L&J&* S i Jf b Sfti&^BKfc; 
S i JfOJ¥^iiSPpt0ffMi:IS^^^-*WP51t J: 9 

v \& ^zmwMiWzmzmmmtfi'imxh 

0 , IS^fflt s o I flBt£j£j£-f & - b 

fc. *^«^?L«^«friii4, :oJ;^»K^i 

( mi cro-cavi ty , mi cro-bubb le) ^Tf" ft JB £r t S^"f"ft 
t^k^fto 

[00 66] [7 ^;1A] *5|BJtCfc^Tfflv^iX|,7 

«^F«, ift«^'Mt^7^^, fcftv^ii, 

c\ti^zmzmi£ztiz>i>cDX'i^\ 

[0067] M#&fct>V>k LXi±, f*JK>1t (Dupo 
nt) 4)VJL^ X3 7flHr/l/SI#7X 

7o^f-7(No. 3 6 3 ) , iW»ir^srsT— r 
(No. 433). BUI m) Wmffil—T ( N 
o. 3200A, No. 31RH, BT-315)^2r 
W ft £ t ft . 

[0068] ttz. y 4 )v^mmz%&*)im&t,zm 

7 ;kA IA D #itft £ b i ft . t##£'J t LT 

SOG (spin on glass) ^^^fflf ft £ b %>X'% ft U 
(={t#$4tft£t tTSft. 

[00 69] ^Hjc^^-f/p-A^jj^ti. mm-t&y t 

Ii5xtm- 3 cm. j; l 9*r^L<(4. 10/<m-lcm 

oKHT'SIiR-f ft 

[0070] m^nm^m^m ] 

TL«¥S*Si;LT«. iffitfctt, #«SffiS i . #Mal 
S i s #N B H ®S i COffi, GaA s s InP, GaAs 
P s GaAlAs, InAs.AlGaSb. InGa 
As. ZnS, CdSe. CdTe. SiGe ^<7>fk& 

wmmtzm^zz t ft . * lt#^?l«w 

#cJ1(4s F ET (Field Effect Transistor) ^CO^agft; 
*T eiBEtcf^ 0 OTS) -5 T i> \ 

[007 1 ] [mi SI 1 y'J^yl 

m^mm-h £ t t«t offtsrc-s? ft . 
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[0072]®:, MlCOmfcte. H 9 W-NT'VKMic 
ro-bubbl e)^±t^^:^^ * y^AM^mz^m § tl 

Ltzmm, mzii, yvaymmnzftrnztifzw^L 
m^mfomwz-i *> ; &xm*m&Ltzh<m*&^ 

4. 

[0073] ^mmizmix^LMm±.cr>z/ijaymcr> 
MCffiffl §tt4xt°^^ - v/HRjaS CliiCVD 
LPCVDii, X^vj'a, 77X7CVDffi. 3fc 

cvDSitttlMlftfi%i>o «i«r. icvD 

jfc, LPCVDt, 75X-7CVD^«i;KVDffi 

SiH 2 C 1 2 „ SiCl, , SiHCl 3 „ Si 

H 4 s S i, H 6 , S i H 2 F 2 , S i 2 F 6 mc0>-7 

ym& iw^yyfci/? ymt^tmm ^^tttf 

[0074] ttz^+rVTtfxbLXfo^ )| dttAAft 
flnxT*^ (H 2 ) W£SW^fc** 

iil : 1 OJiLLl : 1 0 0 OiilT (#ASStttJt) #3*3 
T-**A IWiKlil : 2 01M±1 : 8 0 01XF£ 

[00 7 5] fflEffljfcg£fflV*S*#iCttH 1 S>4V->{±N 
2 #Hm4 J TG a , In. Sb, Bi s S nW^MM^ 

izis v ay%mMz^xmm : £m$fo&^immtpiz-<& 

[0076] 43t^««±fcft^WNWMI^Iftt 
4*&fclliMOCVDifc, MBEg, Jfcfflj&^3§s#ffl 

imm-tut^m^m^mmb^Mmizx ->xms. 

OCVDST'li. Ga (CH 3 ) 3 „ AsH 3 N Al 

(ch 3 ) 8 mtfiimztL. ttzmmm^kximmzG 

[0077] ifc^HWCttfflSfL&Xt^^s^^jS 
«&fcfctf4ifi£:fe<fcW±;£i£: LTfct iC^feiV 
ffiffl-f 4Jgm coffl«^tJ:oT^4^\ iftfit 

fc^T«mifffl^O!»C VDSty U 3 y% 
S*^-li«Ma8 0 0"CJa±l 2 5 OT^T^iS^T'S. 
9 , J: 9 L < fi 8 5 0 -aJSLh 1 2 0 0 tyjlTfcfSWI 

W£fcl46 0 0°CliLLl 0 5 0XyaTfcW»S*t&»3&« 



3*U\, MCGaJ|f]l,^GaAsJ)tItl.t|^ 
(Ci46 5 0*ClXh8 5 O'CPXriZfflfflZil&COtimt L 
^. ifcMOCVDj£CJ:»)GaAsiiSt5*#(: 
IJ6 5 0°CVJ±9 0 O^T(£ffl»3*l.*0>tf*Sa t 
i\ 7"7X-?C VDSf «7n-kX?{4IRta2 0 0 

"cial 600 "cmrtm^xh o , J; o #?4 l < «± 2 o 

0°C£LL5 0 0°caTCW$iiSWii U\ 
[0078] R*fc£E^Jfc:ov^TliM B Ej£jyw±IHa 
1 0" 2 To r r-76 OTo r r#jSifC*9. ±"9*? 
iL<lilO- 1 Torr-760Tor rcVffiMtfiMt. 
U\ MBES^ffll^^iiiffi: LT 1 0" 5 To 
r rOT* i 'iSS'rS)Os J: L<(i:l 0" 6 To r r 

[0079] [ m 2 <^mm ] i^jim^m^mmm (t 

sums (silica glass) ^yxmMcoi.d^yem^'&: 
wmmmm: z&t>wt>ixz . i co «t a ass 2 

[0080] [ #£fL«¥#ffcJB t IS 2 <rmffijrM 0 

#4. *iMHt=*juT, imnM¥m{kmtfftMiz{m 
■t&^mmmikbii. ^i«i«hm$w:7^^ 
A±^^^TL«¥»*s^ittsm 2 commz is 

4. ap*>. #^tl«^*#;)1^\ 7-f/^a>&^(4^at 
mmztt^x%mnmfacDMnt l z{m3-z>ffimfc£4t$> 

[0081 ] JlflcttfcKO^btfW:. #^fL«*»#:)i 
i:SS2 0S^c7)|Ai9^-ti:MSr :s FlH : 5ri>coi: LTfc< i 
fc t J: 0 , M#^^J^(fS?fl-C^#§-fr4 ^fctiW 

[0082] [^imm^mm m,icomfobm2c7)m 
mm^h^txn^ti^mmmm^ims naiz 

K^7L«S il«W»"ffil^hfc, IS 

x -y f - > ^ >?»f tyx 7 f^(Hi If RIGtt-f ^ yx 
[0083] ^?L«S iS&x-yf-y^JKSfflV^TjSS? 
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LfcS&ML v^4»K • ffiB ■ Sl^oM^-iSo J: a 
3rC>0£i£fflir4 i £ 4 . ^?L«JI£jIfKI&* L 

W£*fS£#tf#HMTTMa^4 i k i 0 . #^ 

[0084] GTFs BHS#IHL3n&*£» , «fiHB<0St« 

[0085] [ggtegRH 1 ] ^jttff^®,^¥##cgc« 

[0086] 4i\ Hios OUM 
IX . ±lSHJfl;#TL«S i M 1 0 2 &Bffct& ( a 1 
(a) ) . ^?LIS i»7l/^y7';^itt7 ^ 

j/u&immfi (Hi (b) > . mmm^~ 

7^ i^y^y j )UJ±t:micr)S ifiMIl 0 l 
frl>MtfLX (01(c)). ^TLHS iJf£tgfcffi£ 
ffjjk 7 ^ Jl^HfciHSW* o £ 5 LT, ^TL«S i »R 

l 0 1 #>£>#StT4 - k WC* 4 (Hi 
(d) ) . icOiatttiW^'f^Al 0 3±O 
^?L«S ifl0 2it fBte*X. ^"X®#-fe>-^-^ 

[oo87] si jmsjy&K 1 0 1 ««S#?LSS i s 
BfcfeLX S i k LTBttfflTS*. *tffi¥ 

fcfro S i JMSJH£«Efc bTBttflrcS 4 . 

[0088] [ mm&mm 2 ] £ £ -ciass 1 <vmk<ws? 

TLHS^S? 1 offigj; 0 7 ^ ;KMI!lt#litT4Ig, £ 
^4 . J2TF0 2 fcffli vcttHM"* . 
[0089] 4lT, ®1«S i JpS B B B »K2 0 1 
LX ±*EHJffc^«SiJf2 0 2tJgjfi^-* (02 

( a ) ) . ut s i mm^z^nmm 203 * jfm-t 
4 (02 <b) > . im?Lmmmm<,z7]/*isy'}]s%m 

ffi7^;i/A204, ftSv^isaKW^LT^^^ 

^;^7^;VASrfifiO#ftS (02 (c) ) . 

7 >- 7 J )V1± £ m 1 O S i #^b b bS« 2 0 1 

A»6«36*-«ri*jfc:**Jni.fti: (02 (d) ) s ^?L« 



s i jB*«t=n i commMi *)4mnmm&x/miMs 
#tl«s i o la^a-n^ft* 

(02 (e ) ) . ^g|§ti^#?LMS i/##JL«« 

[ 0 0 9 0 ] H 1 OS i Jp.fi.fIM2 0 1 «Sf?^L« 
S i £|£c:£LX SIM itl^^tfc LTSffifflT- 

[0091] [njgm^j3 ] zzx-u^ m 1 OS#:t0 

mm±^zy -f ;PAtKo#ft*xs, m&iLitmzmiz 
m i ^sfit ^ * /i^Afiit^itiirsxg. *irf-« . 

[ o o 9 2 ] 4-f , is i os i m«s B B B *S3 o i it mm 

<?)4*>&Am3 0 2£&$L~f & (03 (a) ) . Hi 

3£iftBJits i o 2 f««»l^MLtfcv^J 

i St«±ifflt:7l/^y7*;^ttitt7 >f ;t^i» 3 0 

ftSOWtS (03 (b) ) . Wik, 7U*is7fr&y 
i )V^% 1 os i miS B B B *K3 0 1 **4>|fl*«^-i: (0 
3(c)). ^L««tfD>f*yaAJf*fllfc:flH<0*R 

Mk 7 ^ /kAfaik t^st-c^ 4 . ;olt, mm<ow% 
nmm 303 3 o i ^-frShr-4 £ t *«r s 4 

(03 (d) ) . 

[0093] s^ios i 0 1 (iSS^?L« 
SiSiiU.SlOSi Jr^ B B B Mtk LTSffifflT- 
% 4 . SITfflftm»rS =5r^{ J WSfiT v > 4 

nmmx'% 4 . 

[0094] mmmmm4 1 ^fi«¥»#: 

ilk, ^7L*4M»*«k, ^*LT«fi!tS^4miO 
SS±t7 -f;i-A^Ifi l 9#tt4X^. <uVJ**m 

mm 1 o*«*^§ij^-r*[6]077^f)i57 ^ h-mzmz. 

4 £ k fc J: 01ffiE^#7L«¥af*JBS:fHe#?L«JBttJ 

v^TMtem 1 osm J; o^srrsxs. at>'^m$ix^ 

[009 5] ^TL«^»*il 2002 t#^?LM 

^»*Ji2 00 3^*^-4 mi comm (04 (o ) s 

fflS^-4 . m 1 OXKti. CT^(»S B B B ^ U ^ >*«2 
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00 0 (04 (A) ) £^?L«ftLT#dUtB2 0 0 2 
£ffM (134 ( B ) ) Lfc«, R*?L«Ji2 0 0 2±C 
#^?LIC 2 0 0 3 (ftltifXt^S^A-S 
i) tJPjS (04 (C) ) LXmi&-6Z.bi>T%& 
L, XxEOK? 1 OMsCfco^T^JlTfMHJL*: J: 3 tv 

[0096] ?fcv vCfc 1 WffiR^^JLW^mWWi 2 0 
0 3#JBj*t3*Ufc«te7 ^^A2 0 0 5 fcttOfftf-* 
(04 (D) ) „ ,i;t7-f^A200 5£Ifi9tt{t-£> 

ASIA, f ^fLflf «*i 2 o o 3 ri> o t ^ fii^ L , # 

£?L«¥3*JB2 0 0 3$m£.ffiRZtlt:S i0 2 I 

(MiasjRiMbK) i nmrncommmmxh^x 

fcfii,*. <rix^#^fL*¥##;«2 0 0 3±tc»f& 

T jfiSaiJK LTffM-T 5 i k h . 

W^j*7-f/W2 0 o stJiniSifctJ: DISi^SK 
fc&tt*-* (04 (E) ) . 

i«2000 **tdSSEti» #TL«¥»*J1 ( S i ) 2 
002^ii (14 (Zl) ) Lt, JUSSy'J3^S 
W.2 0 00t bTBi (04 (Z2) ) U 
9SfllBttf>KWB k^-ft £ k § (04 ( Z2 ) — 

(A) ) . 

[0098]4HiSfut«>a -7jO^TLS¥»#:« 2 
0 0 3 £-£tf 7 ^A 2 0 0 5 IIJjOMROMUlOff:*' 

:fX& 0 Wl — W4 {Z^LtzWMt. 7^;kA2005(7) 
RWfflltCjSHM-* #f LJf¥**#:Jl 2002Ji*U, 
l^JLW^mtkm 2 0 0 3 J^2« 2 2 0 0 fcflS 0 

S^T'7 ^/1/A20 0 5 & IjCDTfo 

S. XI ~X6 RtfYl — Y5 t=^tfcJIBSB4. 

a 2 o o 5<7)%ttM$mici>&ffit (Mtim^nn* 

mtfcm 2 0 0 3, #£?MPHWWi2 002f) cDftffl 

s^asawf ^-k &&^fi£«tso 21 

0 0kJB"3-^*>*fc»» 7^l-A200 5lli. 7 4 

0 0 5*H**i-ftikfcJ:oT^ai-f 4^*7L* 
*mtfcm 2003^2 OffiSi 2 2 0 0 fcJtt 0 ^rfrfc 
3fef#gfl#2 1 0 0 fctfrCfc*. XI ~X 

6^lAFJ«kYl ~Y5 fcjSLfclWkOiiWi, ^ 
ft«¥3WWB 2 0 0 2 ££**SI5#2 10 0k CD%& *) 
■$<nmz&&th (05 (X2) ) ti\ ftSWi. HAO 

^*r&afcHt*T4 (05 (Y5 ) ) iitC 

[0099] [utegmn 5 ] ^ ; -ciass i vmsM^ 

3r< k fc±H«te#7lJM*jaS'*-*xg, W&RMM 

uzw^iiwm^mmt^TM, wdmnwmmmnz 



^vmm^micthTM, ztt&Bmiz^xmw-t 

[0100] ; if, 7 -f /PAM^JffiiHft^SiJo^ 

rifLfi^#i«I*^ILfi»0iiiIIS2 

iOfcflf^S** Jtoj 
SiWfcftS O-S-ira-T 7 -f /PASrflJ U ^f£7 ^ ^A 
^M* 1 ^ #«flK&*^^TL«Jf ^HW^ IS 2 OS 

( S'JO 7 4 /t^A £x v f-v^'Xm* LT i> i v > ) . 
[0 1 0 1 ] ifc, &9Mim&t&Zbtz£ VteMTi 

[0 1 02] sfir*j, B!^ja*95tf*tfflvv5r<-cfc, ^ 

(ca< i k t\ ^mmm^tm^vmm^mmmw,-! 
<nmmz$k o -#*ra-4B - k *<t* s . 

[0103] JaX^K^lSi^ffi^llJt^KIMtoUT 

[0104] mrme zm^xmm-fh « 
to i o 5 ] iios imis B H B K«4 o i zmmLx. 
3=mmm£.&nMs i «4 o 2 s^jft^-* (06 

( a ) > . ^fL«s i HHt;^ < k fc 1 mott^nm 

■4 0 3*«lSt5 (06 (b) ) . #^TL«4 0 3 
(i, JiL^S i , ^ B H 9 S i , # H B B fS i , S)SV^i4 s 

mizmiitlZ>« *ft^ti. MOSFETf«*fSM 

iSULJotii^u, $^>t. ilBIts i 
0 2 4 04Sr^£KLTfcV^^\ ftS0^*3-fr#B*?S 
ttM*»6Ki-i t k ^ a i i ^. ^#TL 

SJiaHt-7^^^7 , ';^ft*tt7^;t^A4 0 5. 3b t 
W$mtM*-ft LT 7 a JVM. »JUi Ofttt 

■S. (06 ( c ) ) „ ^CDfL 7l/Jf-/y^7^l/A4 
0 5 Srlg 1 CD S i ip.^ B B B*M4 0 1 frtzMff-tk (06 

( d ) ) , ^?l«s i m&mzm 1 ostit 7 ^ ;pa 

Mk tc^fitT'# 4 . Z. 5 LT, ^TL« Sil4 0 2/# 
^?LfiJl4 0 3/SiOj 404 &SS4 0 1 *»^4MK 
^-Sik^T'^-S (06 (e ) ) . 
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[0106] #?L«S i 4 0 4 03/S 

i 0 2 4 04^7 -f ;kA4 0 5frt>M1&LX^ 06 
( f ) fc^i d fc, 0 6tSiO 2 40 

[0107] m^ns i *««tfc«^tcii. m^ B H H s 

iffiR. s ifflS±£B{fl:s iMffMUi«, 5^ 

k WV & ■£ i fifcRjeS *i* C cOT'ti^ < , ftS 9 # 

( f ) Jiilfei*Jf4 0 4£^LT8A9l^fc^«|^£^L 
"C****, ilf^?LITOM 0 3tfS i -CSrl,**^ 
WiSS S i raru«£-fc«*i«4 0 4 Jifc 

< T i i V ^ & D Shitlzm LT Ji*«feco?i«£ ii § 

[0 108]$^!, #TL«S 11402 £SIi B #Jfc|& 

i cox - y f - y ym s #> £ v m^im s i coilfKx -y f- y 

4bkil*co4-->&< 1 1> k"ht>fr~1j *ma LtcM-Sffi. 

^7T- WiAW 7 r—K#» 

?LW S i Ji 4 0 2 co^ £ *!W!ra£*flS?x 7f y^'Lt 

fli 2 ^Mt-bfc^to* i cr,&mco^w±.izmmLfzm 

BfStfc i Oil»<o s i cox . y ^y^JBrtrtaBWfci^TL 
« S i co<^£x -y h c\ k tf^SffiX'fo S t ft & v * 

ii. ##7L«MM4 0 3 fcflHBx h -y^-t LT^TL 
fisi!402 fcaBSfifflfrCH***-* . 
[0109] ^^j^WMI*^?L«±fc:«|ftLT^4 
^fclifll^WmWtctWUT s i cox -yfy/llw 
l^x 7 fy^I5-ffli^, #TL4?S i«4 0 2co^£ 
ft^x.yfy/LT^2<0Sl4 0 6±tf¥MltL^^. 

tsftfis-&* i tmwMi4 o 3 *>m?z*tmm-h . **n 

(4. #$SJIrftl^¥2$#:Jf 4 0 3 £©flgx h7A-tL 

t^?l«s i jh4 o 2 tavern*-*-* . 
[ o 1 1 o ] 06 ( g ) ut. *mi'cftt>ti&¥m# 

mumztit. H2«3HK4 0 6±fc:^#?L«Ma, 
0l;Ltf#*&fts i ^JK4 0 3^±It, L*»fci&-fclf 

««K4 0 6 i: LtffilifiSS^ffllvfiif, idLT# 

[ o 1 1 1 ] is i cos i 4M£jy£&4 o i im^nm 

SiSrl^iLT, HI cos i #*£h b bSSC&-S> Wi:JS2co 



nkWhx t * h n&fc\mm^mwt' j ft~>td&. m 1 co 
s i m^mw.hhv^±m2^mmmk txmmmxz 

mmiz&^x h mmnx$> s . 
[0112] [n$gm^j6 ] £ ^-m. ss i cosmco 

^ ^ & as o wts is, mziiwm&ifr LTSS 1 co 

f^mmmfacomfti^mikcommmzm 2 cos^ti^ 

[0 113] 4T» HOSifSfiSt5 0 1*fflI 

feiJ«Sr<tt>l«W7C«t-f3r^aAU l*J9lft#TL« 
«cO-f^-^aAii5 0 2ZBm-& (H7 (a) ) . H 

*>. XlSfflJltS i 0 2 5 0 4^cOffiHM^?FMtTB 

iotC, f«IICSi 0 2 5 04 Sr^SicLTfcV^TJ 

[0114] ^^Mmmmzyv^^yjvmm^y 

^;1A5 0 5. S>Sv>(i®#^J^^-LT7P'^-^7 r ';^ 
^/l^fcteDftW* (H7 (b) ) . ^-cof*. 
i^Z/fV^y < )VM, 5 0 5 1 CO S i f^Si 5 0 1 
3&»A.«3&*fi: (17(c)), ^flJCTcco^>1±AJi 
5 0 2 Sr^- tTH 1 coKMMi: 7 A )VM%k K4M£C$ 
So ;3U, ^?L«^co^^-y?±AJl5 0 2/^fL 
MJ15 03/S iO 2 504Ji!50 l^^^M^S 

z\k1$X'%h (M7 ( d) ) . 

[0115] ^TL««C0^ ^TvaAJI 5 02 /^N^fLM 
Jl503/SiO 2 5 04£7M/JaA5 0 53&^SflffllL 
3t^. H7 (e) fcjj^-iatC, IS2coK«5 0 6i;S 

i 0 2 5 0 4<oSHf:*ifiO-&*)-li:*. 

[0116]5fet, #?L««co-f Tj-yaAS 5 0 2 £■ 
mrii t fcco t H«taKWtc»*^4 . 

[oii7ii7 ( f ) ut. *mxi&t>ti&mm& 

[ 0 1 1 8 ] mi COS i #|g B a H S«5 0 1 «?!^?LW 

«co-f ^-y?±AJl^l^*L-r . £ i cos i m^Hft^fc 
[0119] mtmmmi ] zzxn. m 1 cos^co 
rtaufc^iLiMiijBjs-rixie, m\-^Mmnmm 
^ASiBOfttt&xs. m^iLmmzmizm 1 co 

flBt*SrS'J^^Sra5«±t^L#^.SXS. imLWz. 
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[0120] si^si mis t aa«6 0 1 zmm 

LX. ±SlffiJifliJ^##7. **, is J: If, S*tf0 3 
«<?5-f3i->^JB6 0 2*Jg^« (128 (a) ) . & 

nmmmtzs i o 2 ^fiWijBjsL-ctiufc* 

[0121] S£>fc, S1«S ife H H 9 ll60 icon 

m^^imm±iz^< t h 1 m<m^\mm 6 0 4 

fcJEflit*-* (08 (b) ) . *#?L«iSIfc7k^i/ 
7/l^f£#tt7 ^1A60 6, *4 WitfcllfjM*^ LT 
7l"¥^7';^7^;l'A*ilS"9Wt* (08 (c) ) . 

0 l^^arj^t (1218(d)). ^7L«=K 
cM :t ygEAJl 6 0 2 itmzM 1 £74 ;l-Af ij 
fc4Mi*C* h . £ 3 l/C, ^\MA%<nA *>&AM 6 0 
2/##TL»Jl6 0 3/^?L«afK6 04/S i 0 2 
6 0 5£»t6 0 l*»^Ht-r&ii:**T§S (08 
(e) ) . 

[0122] MftW-f^yiiAI 6 0 2/#^fL« 
*6 0 3/#^*StK6 0 4/SiO, 60 5^7^ 

0 6*^iiJfSLTf*. 08 ( f ) tZTTC? 1 o 
H20ffiK6 0 7 k S i 0 2 eOSc^MkfcftS 1 ^*) 

[0123] JfcWSr. ^LM^A *>&Am6 0 2% 

[ 0 1 2 4 ] 08 ( g ) ti±, ^m#^tl&4^»#c* 
«13W*S*14. *2O^6 0 7±fc#*?lJRl§L M 
ili'W Si 603/604 jfttTfflt » Lfri> % 

4. *2<0^6 0 7fcLT*Rtt*«*fflV\Wf, £ 
[ 0 1 2 5 ] m 1 OS i 0 1 ti«®£?LW 

«<^)>f ^ >i±a* tr , s? i <r> s i m&ify£f££> 

[0126] [HM©ffiM8 ] ritii, fll 1 t0SM<0 

u^nttrntritLxm 1 <oswjk 7 * ;i-A«t^«rr 
[0127] 4-r s micos im^mmo nmm 



LX , ±flH±fc4«5r < k 1 1 Jf tO##7LMJf 7 0 2 £ 
ffM-fS (19(a)), fifc^BJItCS i 0 2 7 0 32: 

BWLLXti i Jte 0 ilrfc>-£#W£ iStt»&»S>**- 
£ fc tfffl** i: 3 K*T i>iv^ Hi «f^±HH^ 
£.##7, fc<fcV\ SMcOoibco^<ti> lffl 

7 0 4 (09 ( b ) ) . ^HI±#£?Mt7 0 

2 amLfzimxfo •§> . zmzfcttb . x«it s 

[0128] ^LWW.C04 *>&AS7 0 4 Sl« 

s i mM B Q B s«7 o i tw^imm io2t (0%-mms. 

**Mi##7lJM7 o 2i*j«fc 3 Sr*£ktf t #4U\ 
[0129] #^?LM«SH(C7^^^7^=5r^#1±7 
^^70 5, & £WA®*#J£:frLT 71^ ^TVl-Sr 
7^/^*Jte0ft(t* (09 (c) ) . 
^7/1-^7 ^lA70 5^ffil«Si IMSHrffiK 7 0 1 

frt>9\ii*rb (09 (d) ) s ^fLICTcO^y&AJi 
i oa zmzm l oStttffgk 7 ^ ;l^AMt^fifC'# s . 

i a lt . ^mf,^A *v : &xm 7 0 a x^nmm 

7 0 2/S i 0 2 7 0 3 2rSS7 0 1 bftmt & Z k 
36<T*«. (19(e)). 

[0130] Wf\MM.cr>A * >H7^m 7 OA /^^M 
Jl7 0 2/SiO 2 7 0 3£74/UA7 0 5*»^MSIL 
Tf*. 09 (f) t^-Tia^, S2«SI7 0 6J;S 

i 0 2 7 0 3commtt:M . 

[0131] &tvC\ ^s\MAf.cn>A j->i3iAm 7 0 4 

[ o l 3 2 ] 09 ( g ) *WC#4>*t*^NWH6 

»2<o*«7 0 6±fc#^W*BL 
xif^S B H B S i ?fJK7 0 2**TJlfc, LA>t%-t^MJ 

»706t UTJ6IWHBE*fflV^Uf , - a LTf#£> 

[01 33] nios i mmrnm 0 1 imm^nm 

[0 134] [H5fem^J9] 01 OiZ^XoiZ. X 

aLfc4H5*BKtt«fc^Lfcxet:*iV^ s i #fe B B B S 

«coMHt*xg^sfi-r ikt«fc 0. *m#mfc*m&T 

tz2Wmi-&zklfi"C&&. 01 0(4. sittico- 
Mk LX±9mtmMM 5 c0WBtt«^* LT v >4 
k^HSS^FJPJt 1 4 . HlOt45^T, 8 0 
Ui^l^Si 8 0 2, 803 «^TL«S 

if, 804, 8 0 5(i#^?LMJls 80 6, 8 0 7li 
S i 0 2 , 8 0 8, 8 0 9«7^^r>'7M7-f;lA, 

810, 8 1 utrnzcnrnm. (^asafiK) 

[ 0 1 3 5 ] 1 CO s i #^ B B B *«8 0 1 im^^JLW 
S i Sr^LT. HI COS iip.S B B B a«S)l»^{±m2cO 
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S i mSSSfit* 5 v ^iffc 2 Ollft LT SffifflT'S 

[0136] MS8 io, 811 <owfx mzm± 

RI— T5r< T #^L«KfR8 0 4, 80511 

[0137] [uteenn i o ] 

[0138];; TfKJf*-* JBJBWtt, 

( a ) m&yj?* < t i>-3Lmm*mmtts8.Lxtm 

(n) ftrfB#?L«r)g^Xt¥»ftJi£ffM^£X*i 
m L , flti IB^S*« * HUlE 7 4 )VJ± £#tSt (transfer) ~t 

^^rr s t <?)X'fo h . ±^«vffi^Mitcffiffl^-^ 7^;i- 

A(X * /w»jSf*fff* 1 < , W«vl±&ffi4 o o 

[0 1 39] 01 2 (a) IZTHtiofc.^ ifyijny 

mis H H B s«i 2 o l^iiitB zm&mz 

2 0 1 £„ H F?i?ffitfiTBfli'fb^fc«t 0 s MiJfW#>ffi 

mi 2 (b) ) . zcDBcofmmiz. 'MKcdtmxh 

[0 140]^, RMifl^fcfclti^JLWfctefc^ 
T , -toSfcSK &^"Jx. if jft tfi-Cfi K/l-^fliK 

[0141] iW^TLfi-ftSflfc^HS 1 2 0 2co_tlZ 
mc V D ifefc i "9 k L T #g-Hr & J¥ 

^<7)^ U rj yg 1 2 0 3 £jfM"f S (012(c)). 
icOBt . y(J3yil 203 OJFMBftMMO F-^°V 

- S) fcWfWSii:* 1 ^^**. 

[0142] vSttSl 2 0 3«±tp* S (£>.g>Ui±n 
+ Jg) 1 2 0 4*T9XvCVDffifc:J: I5*HW-*j&\ 
£> £ v ^iX^coJSttJB 1 2 0 3 co&fR&mh 9 tz H 
yh»**Jtt*:S*&ii:TjgrtW-* (El 12 

(d) ) . 

[0143] ^46. Kffiflfli 1 209k LT3<K-^ h 
Sr EUH Lit iftJH 1 7 * ;PAffig 1205Sr^ l Jn y 
■ft*** 12 0 1 XoiSttJg l 2 0 3*qBjjt§*L3tMfc:«f 
JtLTJte 9 ^-7> (0^Xlf) tAtLTJlER 



1 2 0 1 (012(e)). 
[0144] <f:CiS^f7 ^ /kASi 1205k^U3 

ymtohmmi 2 0 1 tora^s^^i#st-f-*i^^ 
tt^tgisMtfu zTimmi 2 0 2<vm#'?4mr& 

(012(f)). 

[0145] i/'Ja y^&mMfrtoMmLtz 

tmm 1 2 0 3_hfc»o"C^4#?UMi 1 2 0 2 a 

[0146] ^L«*3&«Mt*S*lfcfiSttJi 1 2 0 3 Ofl 
it/^XvCVDSfti^n* (p + ) Ml 2 06 
JML (112 (g) ) , §^.t^c7)±^HRtfl5& 
ihHfcSttifciSIIHKK ( I TO ) 1 2 0 7&£V?V 
? Ftt<9M«&l 2 0 8JI£IfL, AIS«?ffikt- 
«. (01 2 (h) ) . 01 lfcli, ;3UtHtL^± 

[0147] y 'J ayfg a B B SI 1201{i:. ^iBtS 
ei/0*S#?MMl 2 0 2b^Xi*c7)^t|sI«tL 

t 1^* lt . ^hwMt^t-§ mix v ^ 

^■Cii^tjCtT^Hrii^SrfT-o^f* (012 
( i ) ) , BJS01 2(a) OIlfcMfetlS. 

[0148] [usim^j 1 1 ] £ i-cii#*sft*HW 

1201 tcgM&AS" 'J 3 ylKffiS L . ^ B H 9 
y'j3yli203S ffM-TI. i a fc: kTHMmt l 0 

[0149] [SIJS^^J 1 2 ] fc£ft¥*fc*d<rat 

IWto^tRtfi . 
[0150] 013 (a) fc*ti5t, S-fv-'Jay 
*MH*«l 3 0 lcoiaBIfcB (Jif>*) ^^fe£tJt; 

*s HFj»«tt»^H»ffcl«t=J:0, 0iJi.{f*JA6ffi*»£^ 

trc-fbaw-*k^a^.dfc:t , r#?L«flrt--B (013 

(b) ) . 

[0151] duz&nMfczttizmmm 1 3 0 2^xt; 

MOCVDSCiOMili'n* Jg (fc£V->U:p + Jf) 1 
3 0 6, vSttM ( n- M (fcSV^ip- M) ) 13 0 
3, p + JS (ft-g»V^n + Jg) 1 3 04&mfcLXB$, 
«(113(c)) ( 

[0152] ^Kfflmffi 1 30 9k LTiH^-X b ^ 
EPS'J L/t 4 1305Jy'j3 >Jp.^B B B 

sinoi ±<^&w¥m#m 1 3 o 3mm$tifz 

Mlz®mLX&r>&toit. *-zf> (HjSti-f > tAfi 
TJn#£: L , ^ l 3 0 5 k ^ U n 

tfa^Sl 3 0 1 k$rlS#$itS (01 3 (d) > . 
[0153] tf^ft^H^ a lsosk^-'jn 
y#^ B B B S«l 3 0 1 tcomzmAz^M-tTjfalzj] 
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m LT >- 'J 3 >-Jfi|S B B H^ 1 3 0 1 too: «y *Jfrt>W6& 

fet^trntfiL. ^iimm 1 3 0 2o^T^§r?-& 

(Ell 3(e)). 

[0154] ?ym&&mwtfrt>MMLtzitiirm¥ 
mfom 1 3 0 3Hzm^xv^^\Mm 1 3 0 2 a t-ft 

•yf-V^JKtfflv^TiWWfclHt*-*-* (013 
(f ) ) . 

[0155] §wAMim&%ixtzfc&w?mfcm 1 3 

0 3 0Hat^"'J -y K««ftitSl 3 0 Sfcit^flffi 

suimjtmi 3 0 7jisi«l, *»wfifc-r* (H 

13(g)). 

[0156] v-U s^JftHiASKl 301(1 

ffL-CV^^HJtJil 30 2b£±}*O^}£Lf5]«tL 

*#fcttj$*WStT^HTfflfl:*^fc« (Hi 3 
( h ) ) , W«0 13(a) OTgtffif^n^ . 

[0157] ±»iKfiot8i*j£tjaffl 
LTEl#$^s*&#^fcffl^4>;*xs. & 

lt ts o , 7 4 lu^smcomtmz t ~ct&mz±.if 
[0158] ^wMco±mmmzi5^xAmytcoKmm. 

[0 159] 

[0160] (SW 1 ) ift£AS i 3£Rtf)£lBM£H 
F m&WziS V ^T ^WtfiJcSr ?t . 

[0161] m&ikmzmzm : <7)m*)X'-fo~>tz« 

[0 162] 

Vffi&K : 7 (mA • cm"*) 

imb£flf!K : HF : H 2 O : C 2 H 5 OH= 1 : 1 : 
1 

11 ( m i n ) 
%>TLM S i : 12 ( ju m ) 

SUttr-T-N o . 3 2 0 0 A ) SflS Oft*tfc«s «ffi£ 



*^ T"EI5e L it . ifcV i OffiftttT) 7 4 )V2± 
^x/A^^i'J^'L*:, £*UcJ:->T. #?L«S i 

[0163]4fc**Sl <0XR«fc»-j!t#7L*S i t> 

^^L&^MfKx-y^-y^S,, -MJl tRSIT- 
-71-, **<f^4*HBf«^)*H«SISJtLTSl/»l 

[0164] (£ft0f 2 ) miS^aS i ffiRcDiSHJf £H 

[0165] |IHiflaR*ff*±J3lTtfWl l 9T'ftofc. 
[0 166] 
ttSHKK : 7 (mA • cm"*) 

mmitmnm :HF:H 2 0:C 2 H 5 OH=l:l: 
1 

mm : 11 ( m i n ) 

^?LifS i COiP^ : 12 (um) 

zcommz mmmm^4 o o°ct- i msstftva. - 

wlWtfc:«t 9£?L«S i OTLoi^US(i»it^HT"a^x 

/t„ ^-?L®S iitCVD (Chemical Vapor Depositio 
n)ffitiO**SftSI*0. 15wmxmy^ 

[0167] 

V—XtfX : SiH 2 C 1 2 /H 2 
#-Xgffl: : 0 . 5/ 1 8 0 1 /m i n 
JfXWJ) : 8 0 T o r r 

: 9 5 0°C 
fi!c^5S)S : 0 . 3 u m/ m i n 
J&feBrS i ( smmi (ft) |g 

flJSIx-TBT-3 1 5 ) %8&<0ttlffzm. MMMMZ 

^^x/^fe^lgfiJ^L^. ^?L«S i 

S im^-yfz. 

[0168] ■tcot*. 7 ^ ^«(C«ofc#?L*S i 

4 9 3 o ^aiwbWR* fc oM^■^ST1i(d:^ l 

s i iix 7 fy/SfiftS^ **sas i ix 7 f ■ 

x h 'vTcottmt lt , ^?l«s i imiR^ -v^yy-z 

[0169] #^?L«s i *ISA<^ax.yf-^^i8[t«- 

izMfz^v^yrm. (.m+j-yyxhv-M.mm) a 

[0170] iHfiasti ^BrHl^tfOiS*. s 
B Wi» $ ixT v ^ i t ^ § itfz . 

[ 0 1 7 1 ] ±fc, AS 1 «0*R«fcaofc^*S i fc 
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Wik. 49 %m& 1 3 o %aHWfc*«* t erm&trc 

M±A,Ltt:ifiL>Wm^'v^> TRfRTx 

OMS fc L •CBKA-r 5 £ 4: tfiX'^fz . 
[0172] (HJSM3 ) JMS&S i IS^IISH 

[0173] BWflaifiifefHiJaTi^ao-cjbofc. 

[0174] 

^SSB&K : 7 (mA ■ cm" 2 ) 

KIWbSiKS : HF : H 2 O : C 2 H 5 OH= 1 : 1 : 
1 

B#HJ : 4 ( m i n ) 

#TL«S : 4. 5 (jum) 

f^$I: 3 0 (mA ■ cm"*) 

KHEftJ&flgffi : HF : H 2 O : C 2 H 5 OH= 1 : 1 : 
1 

tifm : 1 ( m i n ) 
&flM S i OJJ^ : — 4 (jum) 
±fE#=ftT\ ^TLS (poraiity)c9M&S-»»fi£<9£ 
JL®S i»iWBj£3*Ufc. iOl^ffi^tiO. 3 0 
(mA ■ cm- 2 ) IZk&^JLMS iM^HM (porosi 

ty) < & 0 . flBtWtl^firW^JBJfiSfut . 
[0175] ;0*K^KlR#iam4'4 0 0°CT 1 B*fl§J 

itMTMhtlfz, %>7LMS i ItCVD (Chemical Vap 
or Deposition) D#^b h bS i St 0 . 1 5|tmX 

[0176] 

V—XtfX : S i H 2 C 1 2 /H 2 
^X^i : 0. 5/180 1/min 
^'XJ±±I : 8 0 T o r r 
iSJg : 9 5 0°C 

JiSctKjSJS! : 0 . 3 jul m/m i n 

miSHS iilCiifio?^^ ( 0m«X (flc) S 

MStx-TN o . 3 1 RH ) fcasOtfWfcft. JtH£JC 

[0177] ^OflL 7 7^«t»ofc#?L«S i * 

4 9 %msLh 3 0 9^iiM^^**^:<oa•&ar^1!W±^ l 
& 3HRx v+yfLti. * o -th t , jimsa s i u 

xyfy^iiffca 1 !) . tiSS i Jx 7 f ■ X f- v 
?<mmh LT. ^-?L«s i JijSKx-y^y^stfu & 

[0 17 8] 3&«?MmcJ:SBfHm?)|g£L S 



[ 0 l 7 9 ] t fc, m l «aHE«tc»-3 3t#?LSts i i> 

^com. 4 9%mwt 3 o%jfflwt*aPE*fc<^)ai^arr 

^^L&^MJKx-yf-y^L^,, -MIL **T- 
-)V*Mhxmtm 1 c^ffiKi: ltb&a-ts £ k 

[0180] (HffitfN ) SMi6m5g^#fe B B H S i fflg 

[0181] BWMfcl«*fN4J3lT<Ojl l 3'C*r>fc. 
[0182] 

Itsit^S : 7 (mA ■ cm" 2 ) 

n&ftj&fft: HF : H 2 O : C 2 H 5 OH= 1 : 1 : 
1 

m?M : 11 ( m i n ) 

#TLSfS i coJJEfc : 12 (Aim) 

^fL«s i JW±2«Kfit*ofe. TgPO^?L«s i (± 

[0183] £ ^aSK^gggSSfflM^ 0 0 "Cf 1 B^Rfl 
BWfc Lfc . i OHHfcfc «fc "9 ^TLM S i W?L« F*ffiJ±#ftB? 
^tBSTafcbfUt. #TLMSi±(CCVD (Chemical Vap 
or Deposition) &lz£ 9#$£ifirS i £ 0 . 15^ mX 

[0184] 

V—XtfX : S i H 2 C 1 2 /H 2 

tfXffiM : 0 . 5/ 1 8 0 1 /m i n 

tfXBj] : 8 0 T o r r 

ISS : 9 5 0°C 

!&-M:WM : 0 . 3 u m/m i n 

[0185] -)t, rmcomm^^ims i & 
«s ijf^^x^^^^at^n^. 

[0186] JE-<0«, 7 ^ ;^iJtSo^MI S i 

4 9 fc 3 0 %sMWfc*** t o^I^^tT"Ji^i^ t 

X.yfy/$tlftl^ #ISh b bS i&X../f -Xl7 

7°<7)tt®k LX. ^fLHS iii^x-^/^^^l, £ 
[0187] ^K^KttiKzJ: -SBrHl^tfOM*. s 

i mumtt%i&x.m±mAztixi5t>i £ , 

[0188] 4^, gl coSKHteHofc^wrs i fc 
^Of*. 4 9%ftWk 3 0%JiiMlaWfeKfc^a^«rC 

lt wis p + *tf«titcet=axt-4 i fc s&* 
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[0189] (HJ6M5 ) #*&RS i 36R^ffiA^H 
+ j40keVt5X10 16 cm-^^y}iAlt. S 
HcOO. 2jum(5i:ii. W&SrtfiiWZiLX^tl. z\cr>M 
£\ ftffifcft<bj&>t«>S i0 2 SSr^LTfcl^^' 
-f * >-&A t «t £ fHSS&fi£ R8 <" k ^ o ii J: 

[0190] Si S^HtHJfi^J 1 tffll^hR t 
7 a)VI± 0 ftWift, »l l k U7^;P 

[0 19 1] -f ^-y?±Ai!2r±it^xy> 

jwhws*u sio 2 mtms&sim 

[0192] ^rcom. 7 4 ;WAMo-f 3f >iiAJf £ 4 9 
fe»{X7f^^Lft. ^d^Sk. JMSftSii*x«y 

i,zm$;Ztifz. 

[0193] ®aam^6tM^iSBfH«l^o^S. s 
ftttsMKB* $ ftT v ^ £ k ^'5I!S S titz . 

[0194] ttz. mi<nmmmzn^rz4^y^xm 

%> *<Z>«, 4 9 %fmt 3 0 9G3«IHfc***fc Offl-&« 
1 tfDXSCk LTSKA-f S - k ^'*C# fc . 

[0195] (mm 6 ) m i ^^is H B B s i mmmm 

A^H + ^20keVT'5X10 16 cm- 2 ^yaAL 

?t . mm?) o . i ju mi j if ti , jp.is H B H^'«/tixT i ^ „ 

£05*&, fiffifc* S i0 2 I^JfMLT^U 

[oi96] mmcDU.ms i o 2 «*M«Lfc«. 

Hi S i Jit; C V D (Chemical VaporDeposition) ffitci 
DIMSflSi^O. S^mXt^^yt/kMU. « 

[0 197] 

V—XtfX : S i H 2 C 1 2 /H 2 

^XgSi : 0. 5/180 1/min 

#Xj±;S : 8 0 T o r r 

agjffi : 9 5 0°C 

JiStJijSES : 0 . 3 ju m/m i n 

*ffifcH*fe#!l l xm^tz co k m t y < jv^m 0 ft W; 
SIJ6M1 fcRm:l/C£0>:MA'A£'>x;y&>65| 

[0 198] £*lfcJ:oT, -f ^-y?±AJiSr±S^^x^ 
sWHiSfu 7 4 /Kfc,M£» iP-ISHS i Si: A j-y&A 

[0199] ^com, 7 l )VJ±m<7)4 Tty&Amt: 4 9 



%]fc»k 3 0%3HWb*3IWck^)iS^arci«*^L,=ir* t 
£>kI1Rx v i-y y Ltz . * 3 "T-S. fc , JpL&A s i «x ■/ 
f-y^Sfrf , 4M&AS i ix^f ■ 7 7« 

[0200] jg$m^«fit j; &mmwm?y&M. s 

slrtt^W § ixT v > 4 £ k tfttB § tilz . 
[ 0 2 0 l ] 4 fc, m l <OXR«fca-5 3t>f jJ-ygEA* 

«> 4 9 k 3 o %m&n&m* k «a^« 

1 t LxmtkA-th i k ^T-§ . 

[0202] (SKIM 7 ) H 1 <0#*SAS i ffigiCC 

VD (Chemical Vapor Deposition) j; O^MSiHiS 

i 0 . 3j«mXh7^ y^iV^Lfz . jic^fefHiJa 
[0203] 

V—XtfX : S i H 2 C 1 2 /H 2 

: 0 . 5/ 1 8 0 1 Am i n 
#-Xj±;fl : 8 0 T o r r 
l&m : 9 5 0°C 
fiicRjSS : 0 . 3 ji m/m i n 

ie^i^A-S i Jfc0^H^A»H + &4 0keVC5 
X 1 0 16 c m-H^iiALfc, ^HiOO. 2jumtlk* 

isbS i 0 2 U?fMLTi3l*^H^y?±AtJ:Si 

[0204] ^Htr^JftW 2 Tffl v^fc y ■< jum. * flA 0 ft 

[020 5] ^>i±A«£*it'Ax^ 
3&4HWS*t, sio 2 JBk*JSfiSiJB 

k A ^ y&AMfi^~? tz o 

[0206] -e^. 7 fUM,M<7M *y&jjg& 4 9 
%^ffik 3 0%JH»fb!iai^k^)j6^rcil^U*** 

jf-yy^tutitzm*). miSHs i ^x> 7 ^- • xb-yrco 
♦mktT, A^y&xmim^ v i-yy^ti. 

[0207] »M?jR»it(c<I: SBfH^EWSm. s 
i«t;(»c^teHAPfH(i*A$ixTfe^^. m»^*S 
B B Btt^«»$ixT U£ i k *q|BS*ufe . 
[0208] i/c II Wffllllfca-jfc'f ^-y?±AS 
i> ^cotk. 4 9 k 3 0 fc OlM 

TtttiAL^'^JRx.y^y^-ri.. *<o«, **r 
--;A h h V i«^B WJS^O^H^ffl Sr fife L T BI^SS 

i <vmM k Lxw$kA~tz> z k tfx*<* tz . 

[0209] (H»J8 ) m 1 tO*^ B B B S i SKtoaB 

S Sr H F ffigft tz V ^ x mmtfit * tf o . 
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[0210] mmit^mmTcom'OTh^fz, 

[0211] 

Wiffi&S. ■ 7 (mA ■ cm" 2 ) 

HMMIIil : HF : H 2 O : C 2 H 5 OH= 1 : 1 : 
1 

mm : 11 ( m i n ) 

i^LM S i CDJ$.& : 12 (/ii) 

<0i«tfcJ: 9^?L«s i ^TLOF^Sfi^K^Ta^ 

Jt« #?LMS ilCCVD (Chemical Vapor Depositio 
n) fefciO^HrAS i£0. 1 5^rnl^^y^ 

[0 2 12] 

V— : S i H 2 C 1 2 /H 2 

#XSUI : 0. 5/180 1/min 

HX&h : 8 0 T o r r 

VSJK : 9 5 0°C 

tfSiMMM. ■ 0 . 3 /x m/m i n 

1 0 0 nmOS i 0 2 )f SrffML^o 

[0213] affltHJfiM 2 TfflV Vfe 7 4 /t-A^ftfj 0 ft 

[0214] ifUckoT, ^-?L«s i *J»fc^HR**ii- 
Hf£fu 7-f/kAf|!|t s s i o 2 JHfcxtr^^-wkJH 

bourns lmtm-oti. 

^x.v^y^m^Lf^. zcom. ^taLfcs i o 2 mm 

HfcJMfcflMfLfcs ilS (i2M) c^ffifc&O 
s i o 2 fiHfc s i^fig^Hfi, #^¥±1 

[0216] ZZX'l&m&ttt LXT7 »J/P«*ffl 

umtrnzmML. fmt> ^m^xmrnm^m^v 

[0 2 17] 3ije>3d#££ffli^<Ti>. 

■case ^ 7i/A*xy^^fc: i 9 

[0 2 18] ^flL jS2f53£««tcHo3tr^U7l« 
«*SffifllU**Lfca, ^TL«S i £4 9%#B§h 3 0% 



[02 19] S i IMJLBC 0 . l/xmOJ? 

H B H S i Jf^JRJpSHrt^Htcov^T 1 0 O&ZMMLfz 
bt\h. J»JJ<7*%— tt(i 1 0 1 n m± 3 n mtfc^fc. 
[0220] § A> tCTKStfT 110 0°CC*MaS 1 B# 

■5k 5 mftOffljit^2Si§(Ji5 i ^ 0 . 2n 
mT-jlStrff IR§ tiT l^Si <"7X; n |B£rc#> o £ „ 

[0221] wMf-wmmzi.hmmm<m%. s 

[0222] KftJKa. xK**^r/Wi36ircfc< , 

[0223] RBttm i «oa6K«ts-5!t^n.«s i t 
^of*. 4 9%^BSt 3 0«JiiMt*3feKi:^a#jrc 

[0224] (HMS0IJ9 ) m 1 ^mS B B B S i SM^OISH 
Jl Sr H F mW. lz V> T Kffi-f bE)c Sr tr -5 ^ „ 

[0225] mm4to&&mi&Te>M o -c* -> ^ . 

[0226] 

: 7 (mA • cm" 2) 
NfflMb£ttft : HF : H 2 O : C 2 H 5 OH = 1 : 1 : 
1 

B#R3 : 4 ( m i n ) 

#TLMS i CDm&- : 4 . 5 (//m) 

: 3 0 (mA • cm" 2 ) 
IMb£iff»E : HF : H 2 O : C 2 H 5 OH = 1 : 1 : 
1 

BtPa : 1 ( m i n ) 

^TLfiS i cT)ff«^ : ~4 (xtm) 

iORBS-ftjRt.tO. 3 0 (mA - cm-*) tCi^^fL 
«S iJl<7)^?lK (porosity) {i±^<^D. flB&WtC: 

[0227] ; vymuzwmmmnfti o o -ex 1 i^n 

1ME Lfe . ; OKfttc «fc 9 ^?L« s i conn fWimM 

itmxmhtltz* MfSiiCCVD (Chemical Va P 
or Deposition) &I,Z£ 0#IobbS i Sr 0 . 3wmXt" 

[0228] 

V— Xt?"X : S i H 2 C 1 2 /H 2 
^SE» : 0 . 5/ 1 8 0 1 /m i n 
^'XJ±?3 : 8 0 T o r r 
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: 9 5 0°C 
fiUiiSlS : 0 . 3 ju m/m i n 

2 0 0 nm«S i OjIMUc. 
[0229] S i 0 2 StBfcHS6$|8 t * 

[0230] ztiizx^x. Tm<DMm%%?LMs a 

[02 3 1 ] &UT\ iW3lHW)Xe«. 

[0 2 3 2] CfUci: 9, SiiMEBLhfcO. 2//mco 

isfls i mnmrn &wft£miz^x i o ojssssl 

If«%-ttli2 0 1nm±6nmt^-5 
[02 33] S 4, C**«f T 110 0'Ct«lS 1 B# 
5^mftc7)«JST'W 3 F^2^fl§iiaj:^0. 2 n 

[0234] mAVf-mmm^mmmmcomm. s 

[02 3 5] ( UttM 1 0 ) j£K*£teS£cO& 1 OiM&flr 
S i *R<0fE®Jffc^6IK£fc i D P + 5 // m 

iSiRg&IBJBfflA 1 4> H F # te ts V vc Hfiftg£ £ fi= 

[02 36] ^ffi«^fr(iiilToa 0 "C*-33t. 
[0237] 

nwimm i (mA • cm- 2 > 

KHEftJ&itiK : HF : H 2 O : C 2 H 5 OH= 1 : 1 : 
1 

B#PhJ : 11 ( m i n ) 

#T LJf S i coJJ^ : 12 ( // m ) 

#TL«S i*IA2JMI3tfcfco;fc. TSEO^TUf S i Jf 

[0238] KS#HM4'4 0 0°CT" 1 R3ISI 

itmxmhtltz. MfSiitCVD (Chemical Va P 
or Deposition) D#^9 H bS i £ 0 . 3/imXt 

[02 39] 

V—XtfX : S i H 2 C 1 2 /H 2 

#X»fLM : 0. 5/180 1/min 

#XJ±;J] : 8 0 T o r r 

flSJK : 9 5 0°C 

RScflrii^ : 0 . 3 // m/m i n 

2 0 0 nmOS i 0 2 JfSr^Jj!<;L^„ 



[0240] s i o 2 mmzmmms t mmiz? a >vm, 

£ M *) fJWi«, 7^;UJ ^x^ ^>£>3I S M# Ltz . 
[024 1 ] iftti^T. TM^MM^k^JLM S i £ 
»(c^xyN3ii«4Mts*i.7-<A'A«tc, sio 2 Itxh" 

[0242] i*ua»«oieti, HJSM8 fc |BRK£ LT 
frv\ so HSJMUc. 

[0243] itLtCiO. S igtffcJLLtO. 2ju.rn<7) 

teHS i m<nm&Wft£ffi£.^^X l 0 Oj5£I!5eL 
ftt;^, if^-ttii2 0 1 nm+6nm?^ 

[0244] § 6 "C 1 1 0 0°CT-»®SSr 1 B§ 

BUS Lfc . WES £ ra*^6tMTfP« Ufc f: i 
5/xmAOfIJ^-C<7)¥%2Sffl§(±fej;^0. 2n 

mT-a^Tffii§ n.T ussi^xAt im^r * *; . 
[0245] 5&i«?£iatittc i sKomEotsgi. s 
i muiMfz^ghxmimxzh.xte^, 

[0246] BMtiiti. S^/WB^flrCSK , 

f&txt> mn^mm^tifz. 

[0247] IMBtt^ l comfcMlzMitz&JLMS i i 

^os, 4 9%^sst 3 o^jMMtwfeKfcwai^arc 

HVBltOS^kLT«««P + H^tScX 

[0248] mmm idsi com^s i s^oa 

H£ J £>H + S:40keVT5xl0 ls cm-^^yftA 
fc. <^V%TiO|ftHtit|a<tJi ( S i 0 2 ) £J£?J&L 

[0249] s i o 2 ^B(=^tfe0V8 1 mmiz LX 7 A 

[02 50] rmci^T. -^^-yaAS^^t^x^ 
s6*4i-IBS*L7 s i o 2 mtm$£MiS i Jit 

[0 2 5 1 ] itifcj; 0. S iiMURJifcO • 2//m<7) 

teas i ScoffiSJ^^H^Htov^-C 1 0 
3tk>I^. mifCOify— m±2 0 1 nm+6 nmtiP)-5 

[02 52] § £>fcr*3Rtf T 110 0°CT'»^aSr 1 B# 

law Lfc . ISMS * Hflstti««irrw« 

6, 5//m^OffiJ^-r-<50T%2^ffl§{i;iDj;^-0. 2n 
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[0253] m&m^mfflMizk&wmwmcvmm. s 

1 mi / zizMfz%Mxmimx$ixx&^. &&&& 

fitttflBSf S *rC v * $ i fc #5HS 5 fifc . 
[0 2 54] RftjKMU miS^OHffi-C^<. ff?20 

[0255] (^msm i2) mi o^sns i 

B^£>H + ^2 0 k e VT"5 X 1 0 16 c m-M^-yaA 
LfCo SHOO. ljumdifJi, JMSft#«fc*l."0* 

[0256] mmcotms i o 2 mzMMLKm. 

hhS i_h(~CVD (Chemical VaporDeposition) 

[02 57] 

: S i H 2 C 1 2 /H 2 
^'Xli : 0. 5/180 1/min 
#XJ±;Jj : 8 0 T o r r 
^JK : 9 5 0°C 
JiicJSifiJS : 0 . 3 x< m/m i n 
S&fc, iWxe^df^^SiJMEiSfcJRIIMtfcJ: 1 ? 

2 0 0 nmOS i OjJISrflMLit,, 

[02 58] S i 0 2 SH^JM!|8 fc 4 )VJ» 

[0259] ztiizx^x. 4 ^yi±xm^mz^^\ 

tffmZtl? A ^Afflt, S i 0 2 JHfc*|gfl,S i Jit 

4 * ygEAJfaqs o iz . jfcv ^iftjafttfXEgfcssjiW 

[0 2 6 0] ifUcfcO, S iiSMlJSLh^O. 2jum« 

MS i JicoMJSSrffl^S^^T 1 0 OjSfcMSL 
i: ^ ffiJ¥^%— 201nm±6n mt* o 

[02 6 1 ] $ A, fekStfT" 110 0°CT'#f$P!£ 1 B# 

6, 5/xmA<Offi«4TC0^2^fi§{±fcJ:^0. 2n 
m-C51^TffIE$ixT^S S i ^x;\t|S|^rc£>-5?t<, 

[0262] mmT-mmm^zxmmmmcom^. s 

[02 63] BHtJIU:. S5 1 o£fig^HT5r< . ffi2 

[0264] mmizm 1 oatKwtaao t^^-y&xm 

h fOft, 4 9 3 0 %3SBKk*** fc OS^S 



[026 5] (mm 1 3 > sb i «fMs i mmi-iz 

CVD (Chemical Vapor Deposition) ffi^J: 
Si£0. 3^mXt°^^^-v;Ha)cSt/t, J&^fefHi 

[0266] 

V—XrfX : S i H 2 C 1 2 /H 2 

: 0 . 5/ 1 8 0 1 /m i n 
A'XRJ) : 8 0 T o r r 
■<&m : 9 5 0°C 
fiJcJSBLi- : 0 . 3u m/m i n 

xb^^fy^/lS i Sc7)SH*^H + £4 0keVT5 
X 1 0 16 c m-M^aALfc. mffi<7)0. 2//mJii£' 

&>>s i o 2 Ji£^LTfc^:fr#M?}-M±Afc<i:§S 

[02 67] iOXh^^fy^/lSil^IC 
SfflWfcKJ: 0 2 0 OnmOS i OjJffcJftjtUfc. 
[0268] S i 0 2 SffifcHjSft M8 t |5J#^7 -i* /l-A 

SrBA o wntft, mmM8 1 mmiz tx ? a h?j* * ^x 

[02 69] ifLtioT, >f3j->ftAJi*fltt^JL/N 
^^Ait, S i 0 2 Jfh#|g B H H S i Jit 

[0270] idLT, Si K-ftJK±t= 0.2// mOJ? 
» * J* o $ffifk S i lifMt § fz . JBljic S #ut*IS 
h b h S i JfWjRffSHrt^Htoi^ 1 0 0 *Sr«jgL^ 
HJ?0%— 'If(i2 0 1 nm+6 nmTfoiiz* 

[027 1 ] $ mzfom* X" 1 1 0 0°CX-m%}M.$: 1 Bt 
IBSfctfe. SHffl$^S-?^*^mMTfF«t/ii:i 

5jumncOv¥MT^i^2mm^'>±io^^0. 2n 
mT'iimifj US tlX V ^ S i <7x/n i; Hff* . 
[0272] *BffBm3l£&. S 

[0273] BSlbM«. SB 1 l«»ilt' : 5c<- S?2co 

[0274] |l|B#t|g 1 <©3HK«t:«o3t>f ^>-?±AJl 
fc-t<0«, 4 9%#Btt 3 0%31iMl5WIWci:<oa&« 

% v Mmmmm^mmmm zmlx nx/m 

1 <50*«S> h x A±% 2 cOSMt LTBf3A^& i t A*T 

[0275] mmm 1 4 > si 1 «#ms i *mos 

HJi * H F JBHWfctJ V vC l^ffiltJaJt Srfi 1 ^ it . 
[0276] HWMfcJ«*ff*4JaT<0il 0 -5 . 
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[02 77] 

: 7 (mA ■ cm"* ) 

^mitf&mm ■. hf : h 2 o : c 2 h 5 oh= i : i : 
1 

B#HU : 11 ( m i n ) 

^■f L« S i C0m& : 12 ( u m ) 

i(oa£S*iM»Ba«*4oox;*ciieiaiiwtt3t. - 

fc. ^IIMS iitMOCVD (Metal Organic Chemic 
al Vapor Deposition) &liZ X "9#-S§SG a A s £ 0 . 

[0 2 78] 

: TMG/AsH 3 /H 2 
JfXBJ] : 8 0 T o r r 
*BJS : 7 0 0°C 

mrnitzmmm 1 1 »^ * ^a^ o ftttfcSL 
m fc lt 7 ^ a t v&» & g i s J'J^' t £ . 

[0 2 7 9] .rturj:-^ *TL*S i t«tfc:^xy\** 
4Mt5*i.7^/^Mt=. xtr^s^A-Jgfc^fMts i 

* x - y >- r/Bfc* L/c . £ O^tfJ t tz x t ? it ;P 
JWSBfcJMfcfflSUfcS ill (H2«) cOftSfc 

+7|< ( 1 7m 1 : 3 g : 8m 1 <7XfcW) 1 1 0°CTX-y 

[0 2 80] 9, IglGaAsttlyfy/ 

S*Vf fcS 0 s 3MSflrG a A s SrX >y f- • X h -y T<DW 
ft^LT, >f ^y^AJl^cttA'miWS iaEKcOJSOtt 
jltKx.y^-y^^tt. ^tl»*$fUt. 

[0281 ] -f-OiSII. S i SfSLB: 0 . 5 jul mcr>m& 

tzMm&G a a s mtmmx'^ tz . jfms^^. 

gLfck;*, Jlff^— ttii5 04 nm± 1 6 nmt 

h-^tz, 

[0282] ^was tm^ia^wswcirflitfc t z 

n m"C3MHUJE3:fVt WGaAs ^x;\ t IWC* r> 

[0283] 3il«?8HMtfc: i SBriimalggL G 
aAsftli xt^#^^;i^jSjWJaiMffc*«flW: 

[0284] mcoik^¥mfoTi>mncommmt>ii. 
[0285] s i o 2 m^ivhxm2a)mm.i l z^^h 

[0286] |H|«ftm 1 <a**Wfc»r> ^#?L«S i t 



4 9%^sst 3 o^jiiMbitafekfc^^arc 

£ l ^iiJjl 2 c^XMi: LT WSLX-fh £ t 

[0287] (Hfl&flAJ 1 5 ) HI CDJiMSJfeS i 

[0288] BWMtlR*ff*±J3lTtfWl 0 T$> r> tz . 
[0289] 

: 7 (mA • cm- 2) 

:HF:H 2 0:C 2 H 5 O H = 1 : 1 : 

1 

mm : 11 ( m i n ) 

#?LMS i <7)ff^ : 12 (//m) 

i cosmzmmmmm,* 400 1 nwaiwt Lfc . z. 

tz. #7LMS ilCCVD (Chemical Vapor Depositio 
n)ffitJ:0*ISASi*O. 1 5^mXt7^yt/l- 

[0290] 

V—X%X : S i H 2 C 1 2 /H 2 

: 0 . 5/ 1 8 0 1 /m i n 
#XjEE:fr : 8 0 T o r r 

: 9 5 0°C 
E!ctK;i3L!S : 0 . 3 u m/ m i n 

$A>t;, i<7)xbf^Jfv--v;l^S i Ji^Hfc^RiWlItJ: "3 
1 0 OnmWS i 0 2 Ji£^j£L£„ 

[0291] s i o 2 mmmmM3xm Ltzcotm 

t7^1i, £ Jtt 0 #ftfe«, H«t 7 >f /PA £ 7Xy ^ 

[0292] iilfci ^TL«S i Jit^XA^' 

•»SI$ti7 ^^AffliJtc. Si0 2 ltxt^Jfy^;H 

^?L«S i £4 9%3mt 3 0%JHjMfc***i:<oa^ 

arcftwx t^^siRx-y^-y^t/c. d-r^ t . 

*«SAS i (ix-y^y^^tL-rt^D. i £x 

7f'Xl vTcoWmt LT. ^TLSS i (iIS?i-/f 

[0293] -t%-h*> . 7 ^ /PAMtti 0 . 1 ju mffcT) 
m&ikS i Jf/0 . 1 //mlfS i 0 2 Jth^ffM-C^ 

[0294] 7 * ^A£±IS#Sll*^M^tTf*. IS 
S i 0 2 JS^ffifcSiJtfflSLfeS ill (S2««) 

[029 5] -t^h-ib. S imitm±l / Z0. l^mOU 

B a B s i mnmmzmnimtz^x 1 o o^^sijsl^ 

i;^^. tttil 0 1 nm±3 nmtibofc. 

[0296] S A> tyfcagcfre HO 0°C-C^^£ 1 B# 

mm ttz . mmmz z m^^mmmvnm Ltz t ; 
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■5, 5jum^OfRJ*C<?5 3 Fi&2*fiStttJj:-€-0. 2n 
mT31?STfTflE£:fXT^4 S i ^X^fc|H|^T25o/£. 

[0297] m&fmmiizz&wmmmfvmsik* s 

[0298] SMfcBSJi. it ?^>-^JlSlBT3r< , 
[0299] If^fcSS 1 COlSltlo fc#?L*S i h 

*<7}®t. 49 %nm 1 3 o %aHMi#** t «a^*arc 
4 v mm 2 eoaHRi: ltb&a^4 <r t a*-?* 

[0300] (Hffcffl 16)S1 iOlMS&S i a^tfoa 
MJg £ H F *Mtt»te*j v ^X tt«ft3&£ fr -> fc . 

[03 0 1 ] BMWb«*fHiJ3lT<^i 1 5 , C*o3t. 

[0302] 
flSfi^JS : 7 (mA ■ cm" 2 ) 

mmikf&mm ■. hf : h 2 o : c 2 h b oh= i = 1 : 
1 

ff#Rfl : 11 ( m i n ) 

#fL« S i OJJ » : 12 ( // m ) 

i <r>m®.* mmmmm*4 o o °ct* 1 B#p«b . i 

fc. #TLMS ilCCVD (Chemical Vapor Depositio 
n) ffitCj: i SrO. 1 5 Mmlh?^y^ 

[03 03] 

V—XtfX : S i H 2 C 1 2 /H 2 
^X^i : 0. 5/180 1/min 
^'XJ±±I : 8 0 T o r r 
iSJS : 9 5 0°C 

IiSc^jS^ : 0 . 3 // m/m i n 

10 0 nmOS i 0 2 UMLft. 
[0304] S i 0 2 Jf ^H#>£> H + JlOOke VT' 

3 x i o 1 6 c m- M 4" >i±A Lfc . z <n$Ufflfflti&<n 
Klffiltfi^TLIfS iJHO^TLS (porosity) t±A#<& 

-5 /to 

[03 0 5] S i 0 2 HHfcHjSfi#l3 i: |s|«CD7 -f 



[0306] itlti^T, ^TLJKOAi: 
Ztiy j /t-jMIflC S i 0 2 liib^^fyt/Htf 

[03 07] -edUSfci^S ilMfcllLBcO. ljum 

i BOMff^ffi^ffit-ov^T 1 0 0^£«iJS£ 
LfzkZZ^ mW-Cy^i— ffiil 0 1 nm±3 nmt^ 

[0308] § ^ t7K*4 j- r- iio oxzx-mxm^ 1 B# 

5umft<nm&T<7)¥-&l2mffl.$lZiiJ;XfO. 2n 
m-C3IftrfjJE3*lT V ^ 4 S i <^xv n H^tTft -j . 
[0309] 3&K?gtt*tC J: SBrHWaWJtSli* S 

H B Btt^«S § ixT v > 4 d 1 3&qBB $ ft*: . 
[0310] iWfcflWi, it?Jfy^/HSlt i S:< . 
i2«ii»«LT^ &4wa. *<?m%£B 

[0311] |i|H#t;rgS l o*MMta->^^TLMS i i> 

^OflL 4 9%nmt 3 0%jiiit^7K*7Kt^-^MT- 

<^muh 4 1 ^4ss 2 <r,mmt LX mkXth Z k 
[0312] mmm 17)012 t^tro-fexcj: 

0 #*S B B B y U 3 yjgt: ^ U -f 5 H 7 ^ (trans 
fer) L^3MUfctBfRl,t&itzr>\vZ7&t. 
[0313] 500/1 mJfcO-SMSflri' 'J 3V>IA«^ 
ICBC1 3 Sr^fiiScili: U1 20 0°C^?SJS-r"Bc7) 

ftfc (HI 2 (a) ) . ^tHF^tfT'jftlCO^rT- 

(01 2 (b) ) . Wt>. ft*JJ5mA/cm2 CDiSM 
'ifiX 2 . 5 Lfcft, «9> -5 < 0 f: «^y-^;PSr±(f 
Tfl^. 3 0#T3 0mA/cra ! fcJtUfcfci^-Cfl; 

[0314] 
[^1] 



H&ffi^fi^ HF : H 2 O : C 2 H 5 OH=l : 1 : 1 



WM$8f£ 5mA/cm' ->3 0 m A/ c m 2 



•ftJ^^fW 2. 5mln-» (30sec) -»0sec 
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ISA ) OjgJ¥£ 3 0//mfcLfc 
[03 15] 



[H2] 











S i H 2 C 1 2 /H 2 
= 0. 5/10 0 
(1/m i n) 


1 0 5 0"C 




3 Om i n 



m^{zmm.<nB z h 6 <o. ic PP mHgc 

(tlPPmSS) p + «^ffMLfc (Ell 2 ( c ) , 
(d) ) . 

[0316]J¥$50// mO^'J >fSK7-f M^frl 
CX? 'J-yWJCJ: DtfiK— Xh£ 1 0 — 3 O/xmff 

[0317] iOtSIt^- ^(CAtfC 3 6 0°C. 2 

K7-f A'.Afc^xvNfcfcBtfS-frfc (Ell 2 ( e ) ) . 

[0 3 18] SKUtJtf'M 5 H7 ^l-Afc^x;^;!** 
LT„ ^x;vD|g#bTV^vMI!J<7)W£j(^-^ -y ? 

(H>rH2~f ) TH^LTfc^, stf!M 5 H^^/kAco— 

Tpeeling^r^o . ZCD£ o l/Z LT y'J^ yJBSr^X/N 

A>6M«LTdfU>f 5 K7^;^±t=te^S*/; (Hi 

2(f)). 

[0319] ^'J nv^xy^^fajSILfc^'JavJii 



* fc <oa^«rc«B¥ L -y Ltz . ^ 'J 

[0320] ^r^W^Ua^JMSaTldLhJfiwn-y^ 
y^St^Sx. y ^y/BJS«i:ffi^Tffi< , ^\MM 
<n^v}->ymglbcr>miRStlZi o 6 J2LW=t>3iU ft 

[032 1 ] ®StfWi(: i SWtHH^^M*. ^ 
'J nyjf(;«*T^^IS^Pflti#A$fLTfc^^. Ml 

[0322] f#<btut;J?>M 5 jJl/A.±cr>yVay 

m^mm £ fi/«ii«x . y f - y /itx >y ^ y ^ t 

CVDgitJ:^ «3t^t*tttnI^tc-S iJl 

£2 0 0 AttmZitt: (Ell 2 ( g ) ) „ zcomcou c 

- s i mco\s§mmmz~~ ss/ c m-e& o & . 

[0323] 
[^3] 











S i H 4 /H 2 =lcc/20cc 
PH 3 /SiH 4 =2. 0X1 0" 3 


2 5 0t 


0. 5 
To r r 


2 OW 



M.f£l/Zu c - S i StO±tE B (Electron Beam) MM 

liz x k> i Tommmmm < s 2 nm ) /mnmm ( t i 

/Pd/Ag (4 0 0 nm/2 0 0 nm/1 //m) ) £ 
MLt»l«h Lfc (0 1 2 ( h ) > . 

[0324] £»i3tei/r»6*ufcsKy>r5i«±iiiB 

#SSy'j3^*IStfl!!l:ov^, ami. 5(100 
mW/ c m 2 ) c03t^ltT'T*C0 I - VJfttttcolvTilljg 

IS*til3 5mA/cm2 ^ B18SB7-0 . 7 9t£>9. 

x^^-^SJHWs 16.6 . 
[03 2 5] itz. II^y'J3y7XA±tI#f 
^Mfitout t±Mk R«t LTx > y ^y^tc J: 
>9l&*U Trf^rffi^ajL^ (Hl2(i)).i5L 



fc fci 0 a a a B fi^^#:S^*-r-i>jllKmfe B 1 I ±l^«M 

[0326] ( mmm 1 8 ) #njf #!i-mH i 2 t^-r 

[0327] 1 mmJf^^X hy'j3>-( ^ISb^^ 'J 
ay) ^XyvJDSIHt-BC l 3 SrSSifeifeili: L-T 12 0 
0°C^^T"BiO»fii;f^^^-5Tp + SSrffMU 3// 
m*§£«9fi£1KS£#fc (HI 2 { a) ) . StHFH 

vaym^nmLt: (mi 2 (b> > . bu% 

A/ cm 2 coffim»S-C2. 54NbRLfc«s 



iW5m 
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U^lZl.lfX .10 0 mA/c m2 T8mkf&LXm [0328] 





HF : H 2 O : C 2 H 5 OH= 1:1:1 




5mA/ cm 2 1 0 0 mA/c m 2 




2. 5m i n^8 sec 



[0 3 2 9]iOi:#.Mft'(:aiOPH 3 (O.I* 



(3RHppmiS,K> n + JI£j&£Lfc (01 2 
<c K ( d) ) . 
[0330] 
[^5] 











S I H 4 /Ha 
= 0. 4/10 0 
(l/ml n) 


1 0 5 Ot: 


10 0 
To r r 


2 5m i n 



SMfJtJ: 1 0 — 3 O^imJItll 

fflSr±^^xyN<7)n + i-y nyJIHtflPltS^TiBO 

[03 3 1 ] iO^JBT*— TTXcAtlT 3 6 0°C. 2 
0^-O^-Cil^-X hOfl&Sfcfr 3 fc fc fctaKU 4 3 
K7 4 )VA,h*7^\b*WmZtt (HI 2 ( e ) > . 

[03 32] SWUtiKlM 3 N'7 -f/Kkfc^xyNfcfcf 

TpeelingSrffo „ ;<7)± 3 £ LT ^ 'J a yJf^X/A 
^MiStLTtfry -f S Vy 4 ^A±tcC^3*t ( H 1 
2(f)). 

[0 3 3 3] >-'Jr7>"7xy\^^iiJilL^v' , JrjyJi± 
* fc o^Itfltf t jSJKx > y ^- y $r Ltz . y 



[0334] 4¥§-H«y ] J 3y#*Sfi , CliJi3*<^>X«yf- 

wx7f>7Mt«S«Jti±i 0 B J2LLtet>5iU # 
[033 5] SMTIMiCJ: 4»fHlfi^$Sm. ^ 

[0336] #£>fut;tf',M 5 Y7 4 )VJ±±.<F>isV ay 

xmmt^'fi-otzm. yuaym^i-izmm^y^x-? 

CVDgBfcriO. a6t*t*fttpi^c-Sif 
£ 2 0 0 AJt^Sitfc (HI 2 < g) ) „ ^comcOjj. c 

- s i m^m^mi— 1 s ( i^— ^ yxi/cmt 
(y-^yxi^-A (o) comm.) . 

[0337] 
[^6] 











S i H 4 /H 2 =lcc/20cc 
B 2 H 6 /S i H 4 = 

2. 0 X 1 0" 3 


2 5 0t 


0. 5 
To r r 


2 OW 



AtttCjU c - S i JI<7)±fcE BjKtttC i 0 I TOjgfPKgE 
( 8 2 n m ) /jftMffi (Ti/Pd/Ag (40 
0nm/200nm/bm) ) SrffM LT*HWffl 



Lfc (HI 2(h)). 

[0338] icoj; a tLT#^»ix^^y-f s Y±mm 
&&&& y ^ ytniitoi ^ami. 5 ( 1 0 0 m 
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w/c m 2 ) emmMTx-co i -v^et-pv^stet 

^lS3 3mA/cm ! , mBMT 0 . 78fc^D, 
x*/i/^-^ajB!Ms 14.9 %£ »fc . 
[0339] * fc, §iMf*0>-U y^xv\±fca#^ 

OKi*U WfiriHfcfflLfc (Hi 2 ( i ) ) . id t 

[0340] (hjsm 1 9 ) -ffc^mwwi^i; -f s 

V7 4 MCfi? LT*HW*fi*?ej«Lfc0!*^". 



#TL«>-y 3>-M^HSr**#lfflMttif 1 0 5 0°C 7-fr 

iar--^Lfe«, mocvd mm&mtmfm) m 

St; J; DHl 4^-T^>-f f AitiJ^<7)GaAs/A 1 G 
aAsJg (JftgA) fcJ£»Lfc (HI 3 (c) 
013(01 306, 1303, 13 0411 i^TiiH 
1401403- 141 3l<zW%i&z-tii>cob : Z: 
4. ) . 014fc:4sivc, 140H4MHKM. 140 
2fi^fLHJB, HOSlin* G a A s . 14 04(4n 
+ Al, Ga^ As. HOSIinAlj.syGao.ea 
As. 1406lip A 1 0 . 37 G a c _ 63 A s . 1407 
Jip + Al x G ai _ x As. 140 8lip A1 0 . 37 G 
a 0 .63As. 1409(in + A 1 x Ga H As. 14 
lOlin A 1 0- 37 G a 0 _ 63 A s . Hlllin* Al 
o.g Ga 0 .i As. 1412linGaAs, 14 13(4 
pGa A s~Cfo£> . 

[ o 3 4 3 ] j&g Lfzmmmmcoip - G a A s io±c 

Pd/AulEBlfUDWUiC, ff$5 0x* 

"9ffi^— 1 0 — 3 OjumgfiO . iOH£±34 
«>)XAi?)GaAs/A 1 GaAsJftlU-^i^itTft 1 ; 

[0344] zcow&rcx— yyizMix 3 7 0°C. 2 

K7 -r;kAfc^xy\fc £B*3-frfc (HI 3 (d) ). 
[0 34 5] IHrUtoKlM 5 H7 4 }VJ*b*?XJ^tZtt 
LT. ^x/voff*bT^&VMBJOHfcMLTX£^ 
(H^rHff) THSL-CtiS, ^'J^SK7^PA 
770S^^73Srf^ffl§-ti-. ^UW 5 H7 4 /kAiO^T 
«tt*fM LT 7XAOX - y a>*»6W&£«i>* £31 #*J 
jFLTpeelingSffS. ZCOJ: o tzLX^lLWm&t Z 
*>°VW8Zlt* GaAs/AlGaAsIS^K 



[0341] 500// mffcD#IS B H B ^ Uay <7X; n<7)^ 
ffltCBC 1 3 £JK&ttX(2: L*C 12 0 OiCOiBflFCBtf) 
»tt£i5c£fi^Tp + Jg£ffMU 3//mSf*tIJ 
ftfc(013(a)). »CHF'M4i-Ca7(7)ifrt 

(HI 3 (b) ) . HP*>. ffllmA/cra2 iJitf 
5mA/cm2 c^^T'^fl^fl 2 <tt^2 . 5# 
fljRLfcft. 0 hm^l^/l-SrXtfTfi^. 2 0 

»t4 0mA/cm' fcjlLfc t Z 

[0342] 

[H7] 



awti/oK'-M s F7 4 /^jzizm^itfz (013 

(e) ) . 

[0346] ^U3>">xy^fe|Hlffilt3tGaAs/A 
1 GaAsJg±^a-3TV»4^TLM«^. Xf-Uy^T 
S >-+ b°n^ «JFtMt 1 1 O'CTSI 

JRX>yf->-^L^» GaAs/A 1 GaAsfiiX'yf 

(013(f)). 

[0347] ip-iSHG a A s OijlOX -y f-y^JStS" 
^Sx.y^yr5t«(4ffi*T<£< . HffliiSffiTS 1.1 

[0348] jSiM^SBSStiSt «fc SBfH^EWSm. G 
aAs/AlGaAs *fctt*rfcfclSft$d«tt*AS*l. 

[0349] f#£>tu£jKU ^fSl'7^ /lAlWGaAs 
/AlGaAslOMiltfe^n* GaAsI^/ 
iJ'vKttx-yfy/LTn* Al, G ai _ s As^Sr 
StU^-tt. $m9M (Au/Ge/N i/Au ) &EB 

mma x x/y * h u v 7 ^ t <£ 0 . ^ u -y h tto n 

* GaAsJf<0±»»fcJg«Lfc»» Rltfi&jhKfcLT 
Ti0 2 /MgO&r5X7CVDSCJ: DifULTi; 

wmmtvt: (Hi 3 (g) > . 

[03 50] £<75±-3£LT»<o*UtaKlM SH7-f^ 
A±?*JiPM£ft G aAs/AlGaAs ^fitOl > 
T AM 1 . 5(100 mW/c m 2 ) ^IdTf?) I - 
V*JttfcovvOS»eLfcfc£*>, b;««4cm2 TUB 
ScSE2. 3V. JBK3e«8K12. 8mA/cm2 . ft 

«ht- 0 . 8 1 f: * 0 . x+A^-ssjaw 2 3. 8 % 

[03 5 1 ] ±fc, M»flW)^U 3y^x;\±(;I#t 



HF : H 2 O : C 2 H 5 OH= 1:1:1 



1mA/ cm 2 -* 5 mA/c m 2 -»4 0mA/c m 2 



2min-»2. 5mln-» (20sec) -»0sec 
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MlzLX^-v^>7lz£ WSrBt&ftLft 
(HI 3 (h) ) . Z5 hxm^titzu^^^m^ 

[03 52] (HJ6M2 0)S1 «03M5ftS i 

hs * h f mm.* \*x maffctfcifi ft . 

[03 53] BBftftlS^fePHiJaT^ilDTftofc. 
[03 54] 
HESfHftK : 7 (mA • cm"* ) 

mmikf&,m& ■ hf : h 2 o : c 2 h 5 oh= i = i : 
i 

mm : 11 ( m i n ) 

^TLflf S i cr>m&~ : 12 ( fJ. m ) 

i <0£«R fcKSSSfflSW 4 0 0 °CX' 1 BfrlSliWfcLfc . £ 

ft, ^?LSCS iiCCVD (Chemical Vapor Depositio 
n) ffifcj: 9JP4Sb b bS i £0. 1 5 /imlW^fy^ 
JiScSLft, f£^#«iilToa 0 "C* * . 
[03 5 5] 

V—XtfX : S i H 2 C 1 2 /H 2 

: 0 . 5 / 1 8 0 1 /in i n 
iJZ&h : 8 0 T o r r 

: 9 5 0°C 
JjStJIilSjS ■ 0 . 3 // m/m i n 

^xb^^^S imikm£.f®8ti\:l/Z£ 0 
2 0nm^SiO ! I«L^„ i WlSltJIJi 

[03 56] S i 0 2 *BtHJ6^1J 1 t nmzy 4 )VJ± 
Lft„ 

[0 3 5 7] ^tL^i-^T. #TL«S i £*H,TM** 
iX s 7 -f/lAf!Jt s S i 0 2 ifcxh^^y^r/Hhf 
TUBS iJitf^x^WHtSfufc. 

[03 58] ^f*. 7 * ^AfflcgH ft^TLM s i * 
4 9%#ih 3 0%^'fbJ<#*fc^0^i^•cmi±^L 

Tcryttmt LT. ^?L«s i JijlKRx-y^y^ifu ^ 

[0 3 5 9] x^^^i ^mtftJ&fcyiS iJg^l 
BJ:iffll:2 0 0 nm<0lWKIR*JPjSLfcS i m&com 

[03 60] %<7)1£y 4 JVMZ^ytf-vyTft&rthZ. 
fcfcJ: 9il2^)»RtO. 1 //mOl?^£^ftJp.£SB B B 

— mi 101nm±3 nmtft-)/:. 

[036 1] § ^z^m^x 1 1 o o°c- 1 n^mi^s 



6 S 5jumft<0|HWr^%23IOT3fcfcfeS«fc<£0. 2n 

[0362] w^fmm^hmmsmmsk. s 

i ilt(iWft^B H BXPfi{±»A$ixTfc^^. n#**t 
slrtt^W %tiX \ \& £ t &9tt £ ixft . 

[0363] mmzm 1 os&wta-aft^TLws i t 
4 9%mwt 3 o^hmsk** 

-;k h h \ mmmmmm^mm^m^ MLxuxsm 1 

fto 

[0 3 64] (msm2i)Mi<7>Mm£ksimL0m 

H^^.H + £ 4 0 k e VT5 x 1 0 16 cm-'^yjiA 
Lft . HB<7) 0 . 2 mi5 if Ji, JgiSfij^fljWshX V * 
ft. ;WH^> ^Hfc*6*»tftS i 0 2 UffMLT 

fcv vzJrtM yt>&x\<z x hmmffix* ffi <* t ^ a ft* 

[036 5] 3llifc:£tt0!3 4/t-A£ft&"9ft 

[03 66] Z.tl\Z&~>X. A *>&Am*mi / Z'7Zr.s\ 
tftomZtf? 4)\sJ±Mlz. S i 0 2 Jg^#ISHS i mt 

[0367] -ecOflL 7 4 )VMmzm^tz4 Jj-yJiAS 

vTcomt lx, -fsfyaAJiiiaasixyf-y^s 

[0368] lyf^/CJ; 0^tliLft#feB B BS iM^ 

2(7)lSt LT(i. ^Ht2 0 0 nmcOiS-fkJWSr^t 
!tSilSt 5l£KfKW 2 ffiffiS: fflS Ltz . 
[0369] -e^7 ^ASrSU^'-r^iftJix^^y 

/-em±-r ^^tti | 9ig2 «stn o . 2 u m ^ff ^ 

SftofcJMSfiS m§*ifc*IS* 
S i gf0j«J¥£Hi*i£Btoivi: 1 0 Ojj&fflfeLtzb 
Z\h, i?^-tili:2 0 1nra±6nmti-5)t. 

[0370] s h\zim^xmm^m^tz. s i 
commit 1 1 0 o*c- 1 B#r B i, 5^*ko^{±9 0 0 

°C- 4 BtPJJff o ft . |5IB!!£ S^StRiSTfHif L 

fci:;^ 5umft<7)mmxco : ¥&i2§mziz&£z 

0 . 2 n m Til^TUIR $ ilT ^ h S i ^X> \ R^-C^ 

•ofto 

[0371] jsnTstamtcj: hmmmkom^ s 

1 stc{±iifft^B B B^ffiii«ASixTfc^-r, 

B B Btt^'*t»$iiT v^ik j&«WBS*ufe . 
[0372] ftfttcffi 1 <©3HE«tC»-j3t>f ^->-?±Aii 

«> *<m.. 49 %#k 1 3 0 %wBHbm#. t com&m. 

TUtiAL^^JRx.y^y^Lft. *<0flL **T 
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1 <o»xs> s v >j±ss 2 fc lts&aas ; t 

[0 3 7 3] (HJt0!2 2) fl^fiias iiS^ 
B^£>H + ^20keVT5XlO 16 cm-M^yaA 
Lit. Iffl^OO. ljLtm(iiT(4, #*Sft#«?t*l.TU 
fc. afflC»^tftSi0 2 HSrffMLT 

[0374] iiwins i o 2 M^MMt^f*. 
9 H aS i±tCCVD (Chemical VaporDeposition) ffifci; 

[03 7 5] 

V—XyffX : S i H 2 C 1 2 /H 2 
^li : 0 . 5/ 1 8 0 1/min 

* : 8 0 T o r r 
aSE : 9 5 0°C 
JjScJSifiJS : 0 . 3 m/ra i n 

2 0 nm«S i Ojl^fMLt, 3:is, itolt-ftJIte 

[0376] mm^mtm\3 1 mmizy < oft 

. Hff M 3 k H&C 7 -f £ ^xy | # M 
[0 3 7 7] iixtioT. -f ^y?±AJ!Sr±i(c^xyN 

^f§fi7 4 )VJ^mi>z, s i o 2 jBfc*»flrs i mt 

[0378] ^C0f&. 7 < Wita-s £4" :*>1£A/I 
£49 %#Bt t30 %jrawbJc£# b com.-£ffiTMli& 

■v Tcvmmt lx . a ^y&.xmm&K^ v+yrz 

[0 3 7 9] x.y*^fciD^ffiLfcJWSflSi*£| 
H k JWfcfflS L fc 5Haffi«^B k IA *) ^h^ttz . 
[0 380] ^O^^^/^SrX-y^-^^Tm^lxr 

tt(i2 0 1 nm± 6 nmtfeo/;. 
[0381] £ 6 fc#* t t» , CJ»J(i»£ 9 0 0 °C- 4 

5 nmfl^It?^ 2 fgffl£ Jifc ± 0 . 2nmT 

[0382] mmrfmmm^i:twmwm<m^ s 
[0383] mmttzm 1 coisiwio £4 



t 4 9 %#it k 3 o ^aiwbiofck t 

T^iXL&j&^SiRx-y^y^L*:. -tof^ ?J<5»T 

1 § v *tiH 2 colli: LTS^A-T h Z. b IfiX* 

[0384] (HSSM2 3 ) m 1 i *K±t 

CVD (Chemical Vapor Deposition) &t,Z£ VM-finae 
SiSrO. 3/xmXt"^=)fy-v/HiEiL!t, SEIffHi 

[0385] 

V—XijX : S i H 2 C 1 2 /H 2 

: 0 . 5/ 1 8 0 1 Am i n 
Jixmh : 8 0 T o r r 
i&ffi : 9 5 0°C 
fiSc-JSBLK : 0 . 3 m/ m i n 

Xh^Jfy^;lSiic?)SIi^H + ^40keVt'5 
xl0 16 cm- 2 ^yftAU. ISffi^O. 2jumlSif 

ibs i o 2 mt&f&Lxm^zlitiU ^y&Alzk&m. 
M%?tit:ffi<'b^om&frt>te£^<, 
[0 386] ££>fc, ;oxh7^fy-v;i-sif»: 
SlfflMttJ: 0 2 0 nm<7)S i Oji^WU. ^rJs. 

[0387] S i 0 2 ^HtH)fftM3 k |5j«tC7 -f 

fclS'HWdS. iftWStHlC^^l-Aj^xA^ 

[0 388] ifLtioT, 4 Xy&\mimi*Z*73LJ\ 

iMfrWSti? ^;t/AlC, s i o 2 JHk*lsas i Jit 

2 2fcBRteff-5!fc. 

[0389] id kT#^»tc^*«O^Bffi$ SrJM^^ 

^MjtM-efWmT ut;^>, s^mft c?)««r 2 

Stffl$t±i3 J: -tO - 2 nmT31flfHPJE§*L*CV^4 S i *7 

[0390] wtttmmz£hwmm<m&. s 

i Jit(i»fc^te B H B AFf|{±»A§#iTfc^^. 

[0391] 1 «aHR«t»-3fc-f *y&xm 
L^tcom, 4 9%^itt 3 oxmrn^m^bcom^m. 
xmii^L^^miK^'y^yyLfz, ^<7m. ymr 

1 (Tmmfo z> v 2 toa^k l TSJiiA-r s ; t ^a- 

[0392] (sissM2 4) ssiomjgas ilSc^i 

ffl^^H + Sr4 0 k e VT-5 X 1 0 16 cm-M^-yftA 

Lfc . ^ffl« 0 . 2 // mii ki±, J|*Mfc3&*flfcteh.T v * 
^ i<^)*^-. ^Htc*fe*»tftS i 0 2 M&je&LX 
H v 4 * y&Alz J: |> fiHTi&fx S B6 <* fc u a iLS 
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[0393] $mtzmm3 1 mmiz? < )V^m o# 

[0 3 94] ifUCfc-^T, 4*>&Km*m i Z*73U)\ 
WmZtl? S i Oajg^miSdlS i Jgk 

[03 9 5] -eofl, 7 4 £>f ^y^AM 

£»S*x -y -fy?" Lfc . * a -T4 k , «SH S i 

[0396) 7^ ;PAfr±E^*JRA>^»*iL3fe«, IS 

muts io 2 JB^HtjsijcfflSELfcs imm(m2<7) 
mm. > cnmm t s- & o . 

[0 3 9 7] £*lfcJ:9, S iRftJLLfcO. 2jum<0 
ISAS i Jf^fWSHrt^Hfc-PV^ l 0 0j5£»j£L 

£ k <I -6 , JlffO*^— ffii 2 0 1 nm± 6nmtib-5 
[0398] S £> iZ^m^T 1 1 0 0°CtS«I^ 1 B# 

latfc l at . mm®. § £M^:&jR**rcffff Lfc k ; 

mT-ffl^Tfj|SStLT^S S i ^X^kliPTCifc-^. 

[0399] »k?mr£ X mmmmcomm. s 

[0400] BMtHWi, * l micr>mffi-C%:< . W,2co 

[0401]4fc s »l (OiSItSo fc>f *y&AM 
t> 4 9 XftWit 3 0 %3SBtft#**fc W^JfiE 

1 5 v ^iiJg 2 k LTBSA-TI. £ k 

[04 0 2] (HftM2 5)SlcOfSHSi»H 
ffij&»&H + Sr2 0 k e VT-5 X 1 0 16 c m-M^->-aA 
Ufc. ilOO. ljumfiifli, **gfi**fiW:*LT^ 
fc. £o*§^-. aicfcfe^ttos i0 2 jfSrffMLT 
i \tZ%iM * y'AA fc J: & *ffijiix Sr R6 <* k ^ 3 

[0403] fSBOfSilS i 0 2 MSMKLfctt. #tt 

B B B S i±.tCCVD (Chemical VaporDeposition) 
[04 04] 

V—XtfX : S i H 2 C 1 2 /H 2 
/?7ii : 0. 5/180 1/min 
#XJ±7J : 8 0 T o r r 
: 9 5 0°C 



fiJcJOLSE : 0 . 3 ju m/ m i n 

^xt^^-w^s i mwm^mmAuzx 9 

2 0 0 nm(7)S i 0 2 JI£JlMUt. 
[040 5] ^Mtzggttff 2 TflSffl Lfc 7 -f /W» SrftS 0 

[04 06] itlti^T, -Y^&AStrJSt^xys 
36«4MtS*L7 ^AIlc. s i o 2 JBk*tsas i Jit 

2 4 fcBRfcfrofc. 

[0407]*Uftfc;4. S iS-ftBLhKO. 2// 

fc*BAS i S^JP^ffl^H^O^T 1 0 0 M&M 
56 Ui fc £ * , mm<T)i5— mt 20 1nm±6nratfc 

[0408] mmn^mmmizj:&mmwLm^$k, s 

fittaWBB* £*iT ^ & £ k *W S tut . 

[04 09] 6) mi^M^mS i^Rlit 

CVD (Chemical Vapor Deposition) 9#&jJh 

[0410] 

V—XtfX : S i H 2 C 1 2 /H 2 
^SIE* : 0 . 5/ 1 8 0 1 /m i n 
jfXKj) : 8 0 T o r r 

: 9 5 0°C 
jScJSSLS- : 0 . 3ju m/m i n 

Xb"^=3fy^S i HC0^H^A>H + &4 0keVC5 
XlO^cm-^^yftAl^ il«0. 2 J uml5fc" 

46 S i 0 2 HSrffMLTfc^^^M^yaAfciS* 
HBiBh.tl»<*i:^a«jS3&»fe«J:ii^ 

[0411] r«xh7^yt/lS iJg^JBt: 

SlfflMtfcJ: 0 2 0 0 nmOS i 0,JftJg|ftLfc. 

[0412] ^Hf(ZHtfi0i 2 k ftfltc 7 ^ 0 ft 

[0413] ztLiz^^r, -4 ^y&AM^iMz^j^^ 
twrnztiy ^aic, s i o 2 jgk#*SHs i ilk 

[04 1 4 ] iiXfcJ; 0. S ilg-fLJUifcO . 2//mO 

*S B a B S i Jf tfOJKiP^H^fflfco^T 1 0 0M£L 
3tki^. mffCO^—' m±2 0 1 nm+6 

[0415] § fetaKS+T 1 1 0 0°CT»aSr 1 B# 

5umMffymmTco^2mm^ni5X^o. 2n 

[0416] ii}im^«ii(^J; LKlTffllg^^lSS. s 
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[0417] ( MWM 2 7 ) ^atWCJiBI 1 5 fcjjrf 

To -te .x lz X 0 #-S£tfl >- U ^ y JB £ -r ? *ttV7 -i )VM. 

[0418] 5 0 0 /< mmcOM-^aiy U 3 y>x; \<7)fi 
BtBCl 3 SMItXtMb LX 1 2 0 0°CCQ;ffl£T"BC9 



it (01 5 (a) ) . &fcH F 8 (Ofctf-C 

(HI 5 (b) ) . EP^. fta5mA/cm^ <7){£fl; 

arc 2 . 5 iHba LfcflL ^ < o t ■s^^sitf 

[0419] 

[«83 





HF : H 2 O : C 2 H 5 OH= 1:1:1 




5 m A/ cm 2 -» 3 0 m A/ c m 2 




2. 5min-> (30sec) ->0sec 



#fL«^y ?>mmmi,zMi?;<7)McvDMmz£ 9 a 9 1 0 4 2 0 ] 
^rt^ff-cxe^^^nRsttfv^uav'Ji (Jp- [*9] 







mil 




S1H, C 1 2 /H 2 
= 0. 5/10 0 
(1/min) 


1 0 5 01c 




3 0m i n 



£0. ftp p mHRp P mlgt LtSIy 'J 3 VI* 
p-S(=^-&f:i:fcfc, S^fcUft^OiR-bOTB, H 6 
tfti-TPH 3 SrifcHp pmgSaLTn 1 JHSrO. 
2^mMlTi-&Jiitt (HI 5(c)). 
[0421] JjScJI^TSH- n + I»±HEB (Electron 
Beam) WMlzS. *) I TOjgBJf^Jg ( 8 2 n m ) /% 
%MA (Ti/Pd/Ag (400nm/200nm/ 

(HI 5 (d) ) s f§8 0^m^f7-lf;l7'f;l^ 
^Hfcjt^SNSF&te 10-30^ ml? t'M 0, <1»I 

?t±M<r>*73L) scomwrnvm/mmmmffitzmmz-ttx 

mSfott (HI 5 (e ) > . 

[0422] fttimm/mikLt: tz^x\ mm ttz 

f-y-Vfry < )VJ± b ^rx^teJt LX. *7x; vojg* LT 

PS#**^fc5[#*!l3&*LTpeelii«*iff a . Z<0£ olz 

±fcK^3-£fc (115(f)). 
[04 2 3] i' t Jayijx. J >\fr?>Mffl.Ltzi' > J3ym±. 
t»-)T^4 #?L«)1 * . »fg fc ifiBHb*S*tJ i t^t 



[04 24] #^tL^v u 7-fe:Vl'7 )V A_hC9 y U 3 y g 
C0iBt7A".y^atJ: t )A 1 £ 0 . 1 //mftfttlB 

WifcUfe (115(g)). 
[042 5] ;<7)j; o iz Lxn^i\tzr?*£>V±MWM 

feAMl. 5 (100mW/cm ! ) 3^1* tt i: #<7) 
I -V»ttlwuTi£Lfci:;4. t/HS6cm2 
T«mj±0. 5 9V s fiSMliS34mA/cm2 , 
ft^H^O . 7 9 fcfc 0 . x*/i^-5SHB»* 15.8 

[0426] tfz, mm&coi/v ay7xA±ta#t 

& ^TLSJi to i vr & ±3* fc Htt L T x «, i~ y ^z i. 
0I^*L. m%^m^Ltz (HI 5 (h) ) . z\o L 

xn^tiizi^^^zm^xiM&JMzmTM-tz 
[0427] ( mmm 2 s ) ^mmmxum 1 e tc^-r 

te^Lfcft. B«y'J3>-jl^2 0*#:±tSE^tT 
[0428] 500// m/?^ip.S H B H y >J ay^XA«^ 
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HKB C 1 3 £$m&Mk LX 12 0 OXWSUSrCBff) 
L£ (HI 6 (b ) ) . flp-fc, a5mA/cra2 



ff Tff & s 3 0f?3 0mA/cmi 

[0429] 
[ftl 0] 





HF : H 2 O : C 2 H 5 OH= 1:1:1 




5 m A/ cm 2 3 0 m A/ c m 2 




2, 5 m i n-> (3 0 s e c) -^Osec 



#fUf^U nyMSiCISoicvDgltj; Dai [ 04 3 o ] 
lfWBJKSfefrrxt^^f^^^^fv^Ua^* [*1 1] 

(3M5&) tf>JRJP*4 0jumfcLfc. 







mil 




S1H, C 1 2 /H 2 
= 0. 5/10 0 
(1/mi n) 


1 0 5 0"C 




4 Om i n 



£0. 1p P m-lp P mggt LT^Iy 'J 3 yfj 

tft^TPH 3 SriScSp prngSiUDLTn 1 JHSrO. 
2jumJgjj£L-C«te*J&J*Lfc (016(c)). 

[ 0 4 3 1 ] JJ§ 9 OjumOUVlg'ftMW*^ 4 )VJ*<T> 
ftr<fffi£, ±)£^xyvOn + M(^#£^TlfiD£* 
( H 1 6 ( d ) ) . 

[04 32] IiUfti7^/^t^XA(;MLt, 
>?xy NOfi* LT v ^^I^I&ISft ? ( H^Ht 
•f) THjeLTfeS. W^y 4 )VJU<n—^<nWpt>^ 
flUflc?-£, 4/ki^^tt£f0fflLT^x;\<7)x 
-y^^W^^^^^I^M^tTpeeling^tfa. i 

/I'AitCte^S-frfc (016 ( e ) ) . 

[04 3 3] a^U a^xy^^KntUfc^Ua^Jii 

[0434] %htit3km? 4 }VJ±±.<7)i'V-3>m<?ym. 

kLfc (016 (f) ). »/IB^Ba**ofcSUS« 
s- . y df > // U — t- £ ±SiO U r? y SfOliffimffiM 
bttM $ *T , i co*t«THft £ M t X ¥ H £ **» L T^" 
•y^y/ri^-h ti^y 3 yjf (01 6 

(g) ) . 



[0435] mmzz/v aym&mmztt^x^hWim 

JI^^flJ^'L^f^. n*JHO_h(CE B (Electron Beam) 
Xtt(= i 0 I TOiSOfilKK ( 8 2 n m ) /*««! 

(Ti/Pd/Ag ( 4 0 0 nm/2 0 0 nm/1 
m) ) fcJBjRUfc (HI 6 (h) ) . 

[04 36] Z.<DiofcLX2miB&IZ£ 94#&*lfcff 
^MB^^'Jny^mMfcO^T, AMI. 5(10 
0mW/cm' ) I - v^ffito V vCSHSE L 

fct;4, t;«t6cm2 -CBHifcSJEEO. 6V, M$& 
)ElS3 4mA/cm2 % flllH^O. 7 8fc$r0. X 
♦A**?"— 1 5 . 9%£#£ 0 

[0437] mm&toi'V rjy<7x^±t^-f- 
£ #TL«il Co i vf i> _B4 fc t T x >y ^ y ^ t i 
OBfcfeU ¥»3riH£iflL*: (HI 6 ( i ) ) . ZoL 

[0438] ( mmm 2 9 ) -^mwmxitm 1 2 c^-r 

[ 0 4 3 9 ] ^r*3 . M9l^ U?>t l&FffiWMmtf 1 
PPm-2 %ffl£(Vl&m&$.tL& y'Jny^Uo. 

[044 0] *iE^9 8%0#«^yyrjy^JKPt LT 
CZ (Czochralski ) D-(^7 h?T§l^±(f\ 

0. 5mmmco^^\mzxy^ xl. mmimmwm 
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2coisa^f#^, 

[044 1] 
[fil 2] 



«i 



X'fo 0 . JtffifiWi 0 . 05Q ■ cm (pS) X"fo ~o tz 
(HI 2(a)). 

[04 4 2 ] ^CHFM^ta 1 30*fr'CttWfcJ* 







B 


8 p pm 


A 1 


2 p pm 


N i 


<5ppm 


Fe 


1 p pm 


C r 


0 . 6 p pm 


Mn 


<0. 2 p pm 


T i 


< 1 p pm 



/t (112 (b) ) . mtb, SUJ2mA/-cm2 
mT 2 4HbR Lfc«, »9> -5 < 0 fc tlW & ±{f T ft 1 
l*t'2 5mA/cm2(;IL, S 4>fc££>*itl' 

[0443] 
[*1 3] 





HF : H 2 O : C 2 H 5 OH= 1:1:1 




2 m A/ cm 2 -^25 m A/ c m 2 


<amm 


2min-> (lmin) -> 6 s e c 



^?Lfi y'Jn yjffSHtolWWSRC V D gat J: 0 * 1 
4<o#jS^tWft£j|£lTV^y:3yJi (iM£H) <o 
MJ¥Sr3 0x<mi: Ufc. 
[0444] iOt^ ^I4)fcIi^B 2 H 6 (0. 



*t*£-£T (SHppmgJg) P + Jl^^fiJcLft (01 
2(c), (d) > . 

[044 5] 

[*14] 











S i H 4 /H 2 
= 0. 4/1 0 0 
(1/mi n) 


1 0 5 0^ 


10 0 
To r r 


2 5m i n 



EPJSJfc J: OH-K— *T-£ 1 0 — 3 O^mfti 0, dtfO 
H£±i£^AK» y'Jn ygM<7) p + y'J3 yjfH 

[0446] ■lO^BR'C^-— -fylzMlX 3 6 0°C, 2 

K^/PAt^x^fc^lSl^-tbt (Ell 2 (e ) ) . 

[0447]if UtaKU ^5P7-f;^t ^x^fc:** 
LT, ^x^<0S*LT^&lMBJc9ffi£r*^-s> ••/ 9 

(HSW) "CBSl/CtiS . *!M 5 H7^/^«- 

TpeelingSrfi 1 ^ ^c 7 ) i 3 tZ LX 1/ U 3 >"ii^AKM 
§^ft (HI 2 ( f ) ) . 



[0448] AKg^ u a ymm^MMLtz y'Jny 

[0449] mn=imm&£i>w&tm<msk. ^ 
vzjymizimttMikxmmAZtix ms- 

[0450] n&tifztfV A 5 H7 ^/kAJiCO^U 

xmrntzft-otzm, y'jn ymco±tzmigcoy°?x-? 

CVDgfCJ; 0 . ^Lfti§3 fc^r^fefrTnffl// c 
-S i)f£2 0 0Atfi«$^;ft: (Hi 2 (g) ) . 

[0451] mmzjjLc-s i jitf>±tE Baatfcj: o 

I TOjtBpnjl ( 8 2 nm ) (Ti/Pd 
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/Ag (4 0 0nm/2 0 0 nm/l^m) ) Jf«L 
TABtifcLfc (012 (h) ) . 
[04 52] a fcl/C»6*ufcsKy A 5 F±SH 

^teH^U 3y±itffl(;o^TAM 1 . 5 (100m 
W/c m 2 ) 5MtT-T-<7) I -VStttov^lgL^: 
kC^. -fe;PffiSf6cm2 -cWSfeSEO. 57V, ®$£ 
3fc1ESE3 2mA/cm2 % ffiij&H^O. 7 7k%9. X 

^/Wf-SBSKW ! 4 

[04 53] ifc,. SffliSt<0^y ^ y^XVN±fcg|^- 
S #7L»B (co v fc ±3* k t T x >/ f - >^(c X 
"9p**u mmmzftLtz (HI 2 ( i ) ) . Z. o L 

[04 54] (HftM3 0) J&I^IMS&S ilfOg 

MJg £ H F jgi£fNc& v b££ fr -> fc . 

[04 55] Rtffilfcjj^ftJiJilTOM 0 Jt . 

[04 56] 
flSfi^JS : 7 (mA ■ cm" 2 ) 

mmikf&mm ■. hf : h 2 o : c 2 h b oh= i = 1 : 
1 

: 4 ( m i n ) 
^TIMS icvmA- : 4. 5 (jum) 

«SK8f£ : 3 0 (mA ■ cm" 2 ) 

KHEftJ&i&K : HF : H 2 O : C 2 H 5 OH= 1 : 1 : 
1 

WfHJ : 1 ( m i n ) 

^?L4? S i cr>m& : — 4 ( // m ) 

itfDHMSftjftfciO. 3 0 (mA ■ cm-*) tCtS^TL 
«S i JBtf)£?L£ (porosity ) < & 0 . flfitWt 

[04 57] c\cr>m&$:Mm%m^4 0 Ott 1 MfWl 
IHfcLfc. zcom-itizi. 9^7L«s i o?U0rtffiii»it 

[04 5 8] i^Wi. &^t^ffiW5«TM 

[0459] &wc\ zcomuco^imm^m^ titz 
mcommm £ 1 . 2 5 %<d h f jgagtit l t a*® tc^ 

tC^Sti, H 2 £ 2 3 0 1 /m i n^EL^T^ 10 5 0 
°C, 760Torr COjfefrT 1 jm^mfSMtrttt k ft 
tC. § J^tC S i H 4 £ 5 0 s c c miSfln Lfc^ftT 5# 

[04 6 0] ;*tf±, x'JayJS^^*^SS^x 
Srm». )£M^>^-flfcrM^kT*#^C«9>-?< 0 



[046 1 ] ^?LWS i IfcCVD (Chemical 

Vapor Deposition ) }£(C J; *) JPISbbS i St 0 . 3 /x m 

[0462] 

V—XtfX : S i H 2 C 1 2 /H 2 

tf-Kftft : 0. 5/180 1/min 

#XJE7J : 8 0 T o r r 

mSl: 9 5 0°C 

fiit^MJS : 0 . 3u m/m i n 

£OxK*$r i^/l^s i ISBtilftJ; 0 

2 0 0 nm^S i 0 2 Jf £J1ML*: 0 

[0463] s i o 2 mmizmma t mmz? a >vj+ 

[0464] ;fil: J: -oT, T«^llll^#?L«s i £ 
Slc^x^^St^n.^ /I'AWtC, S i 0 2 Ihxh" 
?*S/-r/Wlk#?Llf S i Mim-ytz* 

[046 5] ^TZ tll^CO JLUit. HMM8 t TOR 

[04 66] itttCiO. SiS?-ftJK±lC0. 2^m(7) 

tens i mcrmmzmftikmiz^^x 1 oo^igt 

3t t ^ ^> . JU¥<7)%— ttii 2 0 1 n m ± 6 n mX'fo r> 
[0467] § A, 110 0°CT'^a2r 1 B# 

la* tfc . mmmz * ^*^«tMTfp« ut; 

^, 5 J umA»««T'<O 5 F^2^ffl§(ii3J:-?-0. 2n 

[0468] ^m^Mt^tcj: mmmmnm^ s 

[0469] 

S«*Ki*^Sikt«J:Of#^&S«*. 
»M<«mk LTf affl^-€> -I t * iv C§ 5 . <T ^)»^ 

3E«tc-PV . #?L«JB *3EtE3&» fetSMtt* JB8^>«^ 

[0470] xmin^mfmttrtSBkJimtzts^x 

{ztuz-hZ. ktci: »K**fL»ffciiV^T4MrcS 
^ 0 *ro*§ilr, 7^;i^ASra^(7Dx-y^7&^#^^IS 
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[0471] $&keo*?xJ^±&9b*)&iyitfi:i>eoi$L 
Ltd z btffo-otzifi. *^<7)^t-(±. ij3L;\mti 
[04 72] inflame i*Uf , HJ::£7LSJB<?>I!81§ 

[04 7 3] *SMHfc:J:*ur, MK^itLT. 

;^±fcf9ieaf«tfllJ«LfcHW<»5Ji*3B5K (tran 
sf er ) T*§ %>fcbb^ <0fflj£fciSffl L feJEffl^SE £ 

[0474] *^BH^^##c^W0S3t*StC itLif . 

[Hi ] *^BB^*^*iJiB^&fcft<7)«^WBffflHr 
[02 ] *«^«^*»^«fcft««6EWWnSH^ 

[03 ] imm^&^mm-htz^mmmmmx- 

[04 ] *«^«^&R^«fcft««fe*WBnSEr?r 
[05] *^<o^t»^«fcft««*WBfiiiErc 
[06 ] ^IBw^^iJiB^&itrtoSt^WBffflHr 
[07] *«^«^fr»^«fcft««feEWWfiiiErr 

[08] ^minjmtrmw^hfc&tDm&wwimmT' 

[09 ] *^BBO*&*SiH^&fcftOSt^WBfHHT 
[01 0] ^9J«^ffi^f^t-^^o^S«H0 

[0in ^^mmtttffimmmmjrmtmmL 

[01 2] ^ffeffifO^SABWfficOlK&fir&fcjlffl-t 
[013] ^Bjfio^ffi^^B^ftfoglJt^ffitaBffl-r 
[01 4] 01 3TiiBgL7t^t;j:^"C^?L«S±t 

M§ MGaAs/AlGaAs ffHAIWftSOlff J§ 

[01 5] *iiffit*igmi<©«Bt^tc3afflLfc«^ 

[016] *f^*3SJWffl<0«B*tfet=j«fflLfc«^ 



[017] mw^&mfr&*vmm-?$>&. 

[018] fia6«o*ffi*KBW-«*«ii^H'C** . 

[W^OffcBJi] 

1 0 1, 201, 301, 401, 501, 601, 7 
0 1,801 Si MM 

102, 202, 402, 802, 803 \MM 

103, 204, 304, 405, 505, 606, 7 

0 5, 8 0 8, 8 0 9f¥Jl7^/l-A 

203, 303, 403, 503, 603, 604, 7 

02, 804, 805 mwsm (w^ummm) 
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